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1.0 INTRODUCTION

The Intermountain Power Service Corporation (IPSC) has requested that RIM

Corporation (RIM) perform an airflow balancing program on IPSC’s Unit No. 2. This

unit is an 850 MW Babcock & Wilcox coal-fired boiler with 48 burners. The unit is

opposed-fired with 24 burners on the front wall and 24 burners on the rear wall. There

are four elevations of burners on both the front and back walls. The unit has 8

pulverizers. Each pulverizer feeds 6 burners. Each elevation of burners is split and

compartmentalized with dampers at both ends supplying secondary and air to the burners.

Each coal burner has primary and secondary air zones. The secondary air zone has an

inner and outer zone. The inner secondary air zone has RIM flame stabilizers and was

tested with the flame stabilizers in place. The outer zone has register doors to control

swirl.

On November 27, 1991 RIM performed a baseline air distribution analysis on all 48

burners. Balancing work on the 48 burners and comparison test work on 12 burners was

conducted on November 28, 1991. Work was discontinued on November 28, 1991

because of schedule requirements to bring the unit back on line. This report presents the

results of this effort.

2.0 AIRFLOW CRITERIA

Proper operation of utility power boilers for economic, pollution control, maintenance

and safety reasons requires that the secondary combustion airflows to the burners meet

the following criteria:
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Total airflow to each burner should be within +5 % of the average airflow

for aJ! the burner: in the unit. If NOx con~tro! or low exces; air operation

are not critical requirements, total airflow to each burner within a + 10%

range would be acceptable.

The perimeter loading (around the radius of the burner) for an individual

burner should fall within + 10% of the average perimeter loading value

for the burner.

Individual data point high velocities should not vary from the burner peak

velocity by more than 10%. Exceeding this limit can indicate a blockage

in flow to the burner.

The minimum velocity at a data point should not vary by more than 20 %

from the peak velocity for a data point. Data which exceeds this limit

indicates severely disturbed flow of the secondary air to the burner. This

is generally caused by vortex eddies.

3.0 CONCLUSIONS

With the above criteria in mind, the following conclusions are drawn from the air

distribution analysis and balancing test data collected on Unit No. 2:

A savings of $1 to 1.5 million can be achieved by balancing airflows to

the burners instead of installing airflow measuring equipment in each

windbox. Balancing can be achieved by airflow modeling and installation

of corrective devices. The estimated costs for modeling and installation

is estimated to be between $175,000 and $275,000.
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The possibility exists for long-term, localized overheating of boiler tubes,

support hangers, etc. in finishing ......~-.’,: ........ ’s,~v,..,.~,c, ,a~d reh~ter areas ouc to,

extremes in airflows to burners. Long-term tube wastage may also occur

due to oxidizing/reducing reactions localized around burners with severe

perimeter loading problems.

Flame scanning can be improved by correcting current perimeter loading

distribution deviation problems.

The secondary airflows to both the inner and outer zones of all burners

are severely disturbed. Almost all test data points within each burner

show clear evidence of severely disturbed flow. It is suspected that

airflow entering each windbox from the ductwork is experiencing flow

separation at the inner corners. This flow separation is resulting in large

vortex eddies which appear to be cascading through the windbox.

The magnitude of the disturbed flow is also indicated by the perimeter

loading of the secondary air to both zones of the burners. The average

perimeter loading on the outer zone is +25%, -27%. The minimum

range is + 15 %, -16%. The maximum range is +41%, -43 %. The inner

zones shows more severely disturbed flow than the outer zones. This is

perhaps due to the fact that the outer zone air doors tend to correct large

vortex eddies. Inner zone perimeter loading distribution deviations have

maximum values of +67% and -45 %. Both inner and outer zones have

clear indications of interrupted flow across the air door and air vanes.

Each windbox exhibits a definite side-to-side imbalance -i.e., one side has

a high airflow which graduates down to low flow on the other side. The

side-to-side imbalance ranges from 6% to 13 % for outer zone airflows and

10% to 15% for the inner zone airflows. Not all windboxes have the high

flow point on the same side.
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There is a top-to-bottom airflow imbalance between windboxes.

Typically, the bottom windboxes (B and G rows) have the low~st ~rflows

in the unit. The highest airflow windboxes are the third row elevations

(A and H rows). Using outer zone airflow measurements, the front

windbox, A level, has an airflow that is 1.3% higher than the average of

all windboxes in the unit, while the B elevation has airflow which is 8.5 %

less than all windboxes in the unit. In the rear windbox, the H elevation

has an airflow deviation of +9.3% while the G elevation has a -2.9%

flow deviation.

On average, the burners in the rear of the boiler have a 4% higher total

airflow than the burners on the front of the boiler.

Twelve prebalanced burner inner zones met PJM’s optimum airflow

distribution criteria of +5%. Twenty-six met the post balancing criteria.

For the outer zones, 28 burners met the prebalance criteria of +5% while

31 met the criteria after balancing.

10. RJM’s criteria for the minimum acceptable airflow deviation is +10%.

In the prebalanced condition for inner zone airflows, 30 burners met the

+10% criteria. After balancing, 46 burners met the criteria. On the

outer zones, 41 burners met the prebalanced criteria and 44 postbalanced.

11. Changing windbox damper position to control airflow has little or no

effect on airflow balance between burners. The total flow deviation

between the highest and lowest flow burner with the windbox dampers

100% open was 14.45%. With the windbox dampers open to the 55%

open position, the total flow deviation changed only slightly to 12.1%.

Flow deviations on a burner-by-burner basis remained relatively the same

as well.
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12. A comparison of the perimeter loading distribution deviations on the H

v~ cl ,o! ,-:~n.box bumerz for the t:;,o ~,indbox da~nper loadings ~i~gtmghts how

disturbed the airflow patterns in the windbox are. Normally, if windbox

airflow patterns are uniform, perimeter loading distribution deviations

remain the same within +2%. In the case of the H windbox test,

significant changes in perimeter loading distribution deviations occurred

indicating that windbox patterns are shifting with time, most likely due to

movement of large windbox vortices.

13.

14.

Tests of the B windbox burners in a simulated, out-of-service condition

indicates that airflow through the out-of-service burners is approximately

27 % of the airflow at full load. Burner flow deviations, while following

a similar profile across the windbox, show more extreme percentage

differences indicating that one windbox damper may be closing at a

slightly higher rate than the other windbox damper.

Windbox dampers do not appear synchronized with each other. The lack

of synchronization creates side-to-side imbalances which may increase in

magnitude as load is dropped.

4.0 RECOMMENDATIONS

It is strongly recommended that the severely disturbed airflow conditions

on the IPSC units be corrected using a fluid dynamics model of the unit

from the air heater outlet to the furnace nose. The model should be used

to locate and correct the flow separations and vortex eddies which are the

causes of the severely disturbed windbox flow patterns. Flow conditions

should be corrected to the following criteria:

RJM Corporation ¯ Ten Roberts Lane, Ridgefield, CT 06877 ¯ 203 438-6198 ¯ Fax 203 431-8255

IP7 000856



6

Maximum Flow Deviations Between Burners - + 5 %.

Perimeter Loading Distribution Deviations Within Burners

+5 % for 80% of the test points

+ 10% for 100% of the test points

The reasons for the fluid dynamic model recommendation are as follows:

ao

bo

Balancing airflows to burner via modeling and installation

of flow correcting devices can be achieved for less than

25 % of the cost of installing windbox airflow meters. The

long-term maintenance costs of airflow meters are also

avoided. Also, some airflow metering devices such as pitot

tubes and air foils require uniform airflow (i.e., modeled

airflow) to work correctly.

The very large variations in mass flow between burners and

within burners can potentially lead to localized overheating

and eventual long-term failure in finishing superheater and

reheater tubes and support hangers.

Co The severe perimeter loading distribution deviations in the

burners creates an oscillating, oxidizing, reducing

atmosphere condition on the burner walls. Long-term tube

wastage around such burners has occurred on other units

due to this phenomenon.

do The perimeter loading fluctuations make flame scanning

more difficult. Improving the perimeter loading to the

burners will increase flame scanning reliability. Balancing
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the flow deviations between burners will also provide more

uniform light flux levels to the scanners.

Airflow balancing by banding is not reliable under such

severely disturbed flow conditions. Also, perimeter

loading distribution deviation problems of the magnitude

seen on Unit 2 cannot be corrected by burner banding.

2. Synchronize all windbox dampers over their turndown ranges.

5.0 DISCUSSION

5.1. Report Overview

Tables 1-6 summarize the air distribution and balancing data for each of the six

tests performed on Intermountain Unit No. 2. Tables 1-4 summarize the data

collected at 1152 data points in 48 burners. Tables 5-6 summarize data collected

at 288 data points in 12 burners in two different windboxes. Tables 3-6 are found

in the Appendix. The following identifies Tables 1-6:

Table 1 -

Table 2 -

Table 3 -

Table 4 -

Table 5 -

Table 6 -

Post Balancing Outer Zone Air Distribution

Post Balancing Inner Zone Air Distribution

Baseline Outer Zone Air Distribution

Baseline Inner Zone Air Distribution

"B" Windbox/Burner Distribution in Out-Of-Service
Mode

"H" Windbox/Burner Distribution- 100% Open
Damper Position
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AIR DISTRIBUTION ANALYSIS
POST BALANCE OU?EE ZONE AXE DXSTEIDUTXON ANALYSIS

Table

8umEory

Average Velocit~ All Burners = 3290,42 fpm
Maximum High Fl~w Deviation : 15.08 ~
Minimum Low Flo~ Oeviation : -12.08 ~
Total Flow Devi.ztion : 27.16 %

Condition Code Tr£Sger Level %

Blocked Flow ~*** I0
Vortex Action VVVVV 80
Flew I Vortex A~t£on

Test Point Veloeitiee (Feet/Minute)

Burner    %     Velocity
Test Point (deg~ 0    16    30    46    60    16    90 105 120 135 160 I55 180 195 210 226 240 255 270 286 300 315 330 345 Averoge Deviation    Peak

BUKNER FEB
Hish -
Low -
Avex~ge
PLD~ -

BURNER FEB
Hig[: -
Low -
Ave~a6e
PLDZ -
Cod~ -

BURNER FE4
Bi6h -
Low -
AveraSe
PLO~ -
Code -

BURNER FE3
HiBh -
Low -
Average
PLD~ -
Code -

BURNER FE2
High -
Luw -
Average
PLD% -
Code -

BURNER FE]
Dish ’
Low -
Average
PLD~ ~
Code -

3906 389] 3814 4511 4894 4587 4097 3545 4605 4558 4113 4162 3341 3306 3197 3138 3431 3403 3040 3502 3502 3768 4278 4091
3066 317! 2264 2663 2606 2615 2804 2629 2865 3122 3158 3211 2441 2506 2652 2751 3092 2539 2]08 2356 2398 2686 3079 3002
3515 354~ ~993 4018 3128 3509 3545 3021 4[[6 4012 3481 3724 2960 2199 3048 3289 323[ 3085 2412 3109 2818 3182 3936 3360

6    6 -IS 21 -6    5 6 -9 24 21    5 12 -II -16 -8 -1 -3 -7 -26 -7 -15 -4 18    l
*V*V **** *V~V VVVV VVVV VVVV *V*V *VtV VVVV tV*V ~V*V *V*V ~V*V ~**t *V*V *$** *V*V *V~V *V*~ *V*V *V*V VVVV *V*V

4228 3829 4130 4017 4113 4001 3938 3224 3906 3863 4162 4049 3118 3306 3171 3459 3753 3891 3753 3158 4081 4130 3678 4182
3066 2606 2829 2989 2024 2185 3111 2006 2136 2484 2430 2865 2294 2841 2561 2539 2769 2804 2098 2316 2511 3144 2841 3158
3638 3240 3484 3539 2646 3410 3446 8479 3365 2937 3145 3344 2741 3083 2855 2943 3350 3435 2540 2720 3434 3776 3313 3717

13 l 8 10 -18 8 ? -23 6 -9 16 4 -15 -4 -ll -8 4 1 -21 -15 7 17 3 16
VVVVVVVV VVVV VVVVVVVVVVVV *V*V VVVV*V¢V VVVVVVVV*V¢V **** **** tVtV *VtV VVVV*V*V tV*V VVVV VVVV *V*V VVVV

3166 3488 4212 4535 4261 3829 4033 3~75 3985 3053 3138 345~ 3238 3BIB 370R 3103 3548 3BBI ~8B4 3604 37~B 4482 4179 4049
2652 2409 2757 3753 2853 2939 2629 2829 2804 3171 3015 2583 2136 2185 3066 2640 3028 2356 2024 2006 2804 3028 2550 2165
3295 2941 3147 4114 3547 3369 3346 3302 3388 3612 3332 3005 2556 3303 3511 3024 3353 2841 2336 3163 3407 3840 3364 3133

0 -lO 14 25 8 3 2 i 3 i0 l -9 -22 I I -8 2 -13 -29 -4 4 17
~v#v *v*v vvvv vvvv *v*v *v*v tv*v ~vtv ~t 1,,# *v*v *v~v *v*v ***~ *v*v **** $V*V *V*V *V*V ~VtV vvvv vvvv ~v*v

3329    1,18

3814 3459 3545 3431 3829 3829 3545 3158 3131 2914 2553 3?98 3198 3514 3633 4081 3938 4228 4261 4119 4295 4195 4261 4130
2169 2539 2495 2606 2841 3019 2495 2264 2136 2194 1961 2080 2917 2311 2305 3218 2192 2964 3459 3238 2964 2816 3040 3265
3362 3142 2842 3053 3409 3469 3138 2680 2313 2488 2208 3340 3395 2759 3846 3653 3308 3114 3824 3829 3518 3606 3883 3764

3 -3 -13 -6 5 7 -4 -18 -21 -24 -32 3 4 -15 -0 18 2 16 18 18 8 11 19 lG
cV*V tV*V ~V*V *V*V *VtV **1* *V*V *VtV tVtV #V*V *V*V *V*V *VtV *VtV *V*V WVV VVVV VVVV VVVV VVVV VVVV VVVV

3216    -2.26

3285

3252

3389 3092 4245 4081 3753 4312 4130 3953 4065 4146 3829 3459 3514 4065 3891 3633 3833 3488 3403 4246 4179 4500 4414 4011
2146 1848 2015 2769 3053 3040 8181 3251 3488 3184 2865 2615 3197 3389 2346 2430 2964 2108 2088 2194 3066 8885 3341 1782
2101 2678 3503 3388 3382 3939 3222 3592 3820 3103 3298 3011 3394 3900 8146 3193 3329 2933 8595 3671 3699 3728 3735 2172    3297

-18 -22 6 3 3 19 -2 9 16 12 0 -9 3 18 -17 -3 I -II -21 II 9 13 13 -34
*V*V *V*P VVVV VVVV 111’ VVVV VVVV **** VVVV $V*V *V*V **** *VtV *V*V 1’** *V*V *V*V VVVV VVVV VVVV VVVV *V*V

4162 3347 4641 4676 4658 4500 4396 4362 4345 3707 3502 3722 3618 3753 3459 3238 3375 3814 3722 4694 4049 4179 4658 4312
2977 2640 2572 3389 3459 3738 2595 2769 3053 2611 26~I 3028 2769 3028 2710 2572 2388 2214 2361 2829 2698 2672 3341 2640
3601 3014 3917 4179 4003 4226 3174 3893 3519 2959 32~f 3360 3175 3351 3092 2816 2867 2817 3184 3945 3158 3580 4012 3272 3434

5 -12 14 22 17 23 -8 13 4 -14 oG -2 -8 -2 -lO -18 -16 -18 -7 15 -8 4 17
*v*v *V*V VVVV VVVV vvvv vvvv vvvv vvvv *v*v **** **** *v*v *1,* *v*v *v*v *V*V *V*V *v$v vvvv *v*v *v*v yvvv vvvv

-0.17

-I.15

0,21

4.36

4694

4228

4535

4295

4500

4894



¯
ĀIR DISTRIE~TION ANALYSIS

Burner    g     Velocity
Tent Point 44e61 0    15    30    45    60    75    BO 105 120 135 150 165 180 195 210 226 240 255 210 285 300 316 330 346 Average Deviation    Peak

BURNER PA6
High -
Lo~.,
~ve~age

Code -
BURNER FA5

L~ -
A~erage

BURN~B
~Eh -

A~eragn

~e -
B~RNER

H~g.h -

FA~

L~ -
Aw:ra~e

Co~e ~
BURNER PAl

High -
Lo~ -
Average
P6~ -
Co~!e -

BURNER FF6
High -
Lo~ -
Avei!aBe

Code -
BURNER FF5

High -
Low -
Ave:age
PLD~ -
Cod~ -

45?0 4858 4969 5063 4988 4?46 4379 4558 4295 3633 3678 2?57 3131 4146 3930 3459 3474 3224 2145 2769 3205 3211 4605 5002
4182 4190 4005 4605 4465 3253 ~197 34?4 3611 2169 2356 2294 2484 3002 3144 3092 2769 2234 2015 2070 2390 2441 2792 4130
4398 4604 4152 4930 4B86 4081 3?82 4131 3215 3348 2726 2522 2910 3509 3413 3282 3673 2648 2344 2439 2864 2801 3971 4612

24 30 34 39 32 15 ? l? -9 -6 -23 -29 -18 -I -2 -7 -13 -25 -34 -31 -19 -21 12 30
VVVV tV~V tVtV tVtV tvtv tvtv ~ ~V~V *VtV tV~V tt~ tVtV tVtV tVtV tvtv ~VtV *VtV VVVV

354?

3265 3?53 4448 4245 4766 4431 3953 3663 4097 3389 3306 3732 3692 3618 3545 3560 3306 3265 3403 3875 4278 4001 3268 3502
2640 2829 3053 2721 2927 3276 3015 2841 2?33 2698 2927 2?80 3002 2423 2583 3040 2495 2133 2686 3040 3197 3389 2841 2180
2997 3351 4036 3283 4082 3716 34?3 3286 326? 3006 3511 3106 3456 229? 3165 3284 2768 2936 3113 3580 3130 3682 3189 3156
-16 1 21 -I 22 12 4 -I -I -I0 5 -1 4 -16 -5 -I -H -12 -? 7 12 16 -4

�~* *V*V VVVV *V*V VVVV VVVV *V*V *V*V cVCV *VtV ~VtV ~VtV **** *V*V *V*V 1’** *V*V ~*tt *V*V tWV *WV ~*** *VtV tVtV

3648 3238 3144 3618 4033 409? 3016 3604 3?07 4535 4482 3?98 2914 2816 4065 4379 4345 3502 4570 4431 4065 4081 3783 3753
2780 2335 2156 2335 3016 2?33 2388 245I 2367 2356 2335 2166 2306 1891 2264 3445 2362 2335 2596 3306 3105 2356 2326 2914
3286 B709 ~ ~’°~ 363? 3288 286~ 3016 2665 3?33 2886 2852 2552 2256 3459 4005 2186 2881 3898 3583 3142 3110 3129 3416 3151 -4,25

4 -[I I~ 4 -9 -4 -15 18 -B -9 -19 -28 lO 22 -12 -9 24 14 19 -I -|
*V*V *V*V *V*V *V*V *V*V *V*V ~VtV *V*V *V*V VVVV VVVV *V*V *V*V *V*V ~V*V VVVV VVVV *V*V VVVV VVVV ~V*V *V*V *V*V

3814 3633 3660 3922 4081 4195 4162 4162 5236 5196 4658 4641 3531 409? 4146 4362 4228 3131 3768 3361 370? 4396 4641 4641
2818 2617 2495 3002 3224 3015 3079 2156 2506 1874 3204 2388 2528 2495 1900 1891 2335 2244 2617 2484 2652 2733 3814 2914
3204 3115 3137 346? 3686 3628 3883 2627 4671 2640 4004 3026 3080 3530 2355 3560 2889 2609 3124 2798 3217 3628 4229 3395

-3 -6 -5 5 II lO 17 -21 41 -20 21 -9 -I 7 -29 1 -13 -21 -6 -16 -3 lO 28 2
~VtV ~VtV ~V~V *VtV tV~V tV~V tV~V tVtV VVVV VVVV tV~V tV~V ~V~V tVtV tV~V t~V tVt~ t~tV ~V*V tUtV tV~V tVtV ttt~

3313    0.88

3618 3648 3604 3663 3768 4228 4245 3844 3707 34H 2989 2733 3105 3648 3560 306E 3459 3953 3?0? 3604 3722 3860 4049 4179
2964 3040 2902 2841 3144 3251 2?33 8686 2133 2146 H2? 2234 2316 2710 2698 2595 8462 2927 2517 2398 2964 3211 2863 3168
333? 3354 3205 3205 3500 384? 3431 3101 3207 2630 2052 2433 B??0 3215 3005 2826 3096 3441 292? 3230 3373 3564 3564 3940

4 5 0 0 I0 20 ? -3 0 -21 -20 -24 -13 l -6 -12 -3 6 -8 I 6 12 12 23
�*** **** **** ~V*V **** VVVV VVVV VVVV *V*V *V*V *VtV **** *V*V *V*V *V*V �*** *V*V VVVV *V*V *V*V *V*V VVVV VVVV

3194 -2.94

4641 4587 48?6 45?6 3431 3251 3829 3046 3703 3891 3903 3938 4081 3891 4U17 4562 4345 4196 4279 3829 4005 4345 4212 4119
3BBO 3474 3645 30BE 2662 2616 2062 1663 1970 3431 9430 2640 3191 1110 1848 2107 2110 2792 2595 2686 2890 3105 3603 3618
4269 4087 4239 34?0 3009 3040 3330 2110 3178 3704 2803 3485 3742 2187 3281 4194 3230 3144 326l 3309 3486 9899 3922 3967

24 16 23 0 -13 -1B -4 -39 -B 7 -19 l 9 -37 -5 21 -7 8 -6 -4 l 13 14 15
VVVV VVVV VVVV *V*V ***1 ~v*v *V*V *v*v �*** *V*V ~V*V *VtV *VtV ~V*V ~V*V *V*V *V*V *V*V *V*V *VtV ****

3456 0,01

3417 3738 3560 3906 4179 334? 3131 3545 3844 3707 4097 4212 2617 3224 3922 3938 3560 3589 2829 3829 3692 3692 4195 4119
2853 3028 2640 2792 2098 2254 2108 2294 3028 23?? 2952 2156 2070 2224 3066 2214 2686 2006 2121 2114 2528 2865 2871 2939
3105 3464 3000 3357 2?00 2827 2422 3080 3490 2897 3686 2546 2347 2942 3591 2729 3057 2369 2450 3319 30?2 3328 3?73 3435 3041

2 14 -I I0 -11 -7 -20 1 15 -5 21 -16 -23 -3 18 -LO [ -22 -19 9 I 9 24 13
**** **** *V*V VVVV VVVV *V*V *V*V *V*V VVVV *V*V VVVV VVVV *V*V *V*V VVVV VVVV *V*V *V*V *V*V VVVV *V*V *V*V VVVV VVVV

-7.58

3648 3265 3722 3211 3184 3224 2964 4146 4148 4162 4228 3906 3251 3693 3753 4146 4001 3891 4448 4212 4245 4001 3347 3211
3757 2316 2451 2356 2409 1917 1926 2675 2528 ~473 3361 2108 2098 2733 2964 3361 2757 2939 3144 2939 3459 2572 2663 2506
31~0 2784 2989 2EH 2783 2338 3537 3519 2881 3887 3794 2490 2889 3443 3246 3859 3276 3311 3750 3650 3891 3062 2984 2801 3154

i -12 -5 -15 -12 -29 -20 12 -9 17 20 -21 -8 B 3 22 4 5 19 16 23 -3 -5 -II
¢VtV ¢VtV CV¢V *V¢V ¢VtV ¢V¢V *V¢U VVVV VVVV VVVV VVVU �V¢~ *V*V ¢V¢V ¢V*V ¢V*V *V¢V VVVV VVVV ¢V¢V *VtV

-4,14

5063

4766

4510

0236

4246

4878

4212

4448



¯
ĀIR DISTRIBUTION ANALYSIS

POST BALANCN OUTER ZONK AIR OIBTRIBUTION ANALYSIS

O0

Burner    %     Velocity
Test Point (deg} 0    15    30    46    80    75    90 105 120 135 150 165 180 195 210 295 240 255 270 285 300 315 330 345 Average Ueviution    Peak

BURNER FF4
High -
Low ~

Averege
PLU% -
Code -

FF3
High -
Low ¯
Average
PLD% -
Code -

BURNER FF2
High -
Low .-
dveraKe
PLD% -
Code -

UORNER FFI
HiBh -
Low -
Average
PLD~ -
Code .

BURNER FB6
High -
Low -
Average
PLD~ -
Code -

High -

kver~ge
PGU% -
Code -

BURNER FB4
High -
Low -
Average
PLD% -
Code -

BURNER FB3
High -
6ow -
Aver~Be
PLDX -
Code -

3488 4065 4048 3381 3938 4482 4379 3860 3938 3431 3707 4130 3251 3545 3545 3545 4113 3953 3707 3953 3633 4113 4001 4001
2042 1848 2294 2305 2419 2305 2865 2890 2595 2890 2745 2780 2528 2721 2377 2254 2977 2451 2686 2962 2780 2663 3028 1798
2376 3347 2797 2695 3056 3926 3234 3477 3261 3163 3151 3641 2926 3100 2745 2972 3779 3068 3200 3418 3182 3307 3550 2299 3153

-25 8 -ii -16 -3 25 3 I0 3 0 -0 15 -7 -2 -13 -6 20 -3 I 8 I 5 13
~VtV VVVV VVVV tVtV tVtV VVVV VVVV tV*V tVtV �t*� tVtV VVVV *V¢V ¢VtV ¢V~V ¢VtV VVVV cVtV tVtV tVtV cV¢V VVVV tVtV tVtV

-4,18

4097 2780 3197 3891 4396 4500 3829 4517 4895 4748 4097 3860 3604 3211 3306 4146 4535 4362 4278 4179 3891 4431 4431 3891
1997 1908 2204 2430 3184 2539 2890 3278 3938 3459 2640 2804 2583 2335 2136 2792 3347 2984 2989 2792 2495 3319 2828 2244
2699 2395 2588 3182 3955 3098 3435 3994 4589 3912 3038 3444 2911 2879 2881 3613 4265 3481 3778 ~582 3212 3904 3554 3092 3396

-21 -89 -24 -6 16 -9 I 18 36 15 -Ii I -14 -15 -15 6 26 3 II 5 -5 16 5 -9
*V*V *V*V *V*V *V*V *VtV VVVV *V*V VVVV VVVV *V*V *V*V *V*V *V*V *V*V CVtV VVVV *V¢V *V*V *V*V tVtV VVVV VVVV ¢V~V

3,19

3814 3589 3417 3892 3H48 4362 4431 4278 4245 4182 4097 4049 4448 4605 4448 3783 3516 4535 4785 4676 4668 5102 4605 4065
2006 1970 2136 2305 2175 2325 3798 2792 2804 2583 2590 3459 3738 3985 2792 2939 2640 2769 4146 34!7 2408 2733 2294 2015
~459 ?71~ 751~ Z~73 2803 3775 4131 3297 3832 3011 35~4 3859 4166 4875 3225 3355 3090 4084 4489 4298 3111 4177 287~ 3307 3476

-32 - ’ . -ii -25 9 19 -5 I0 -13 3 II 20 23 -7 -3 -ll 17 29 24 -I0 20 -17 -5
*VtV ¢V,V *V~V *V*V *V*V *V*V **** *V*V *V*V *V*V *V*V ***� **** *V*V *V*V *V*V *VtV VVVV VVVV VVVV VVVV *V*V

6.64

3938 3707 4162 4517 4623 4694 4448 3265 3604 3403 3202 3891 3692 3560 3875 3969 3938 4179 3938 3814 4001 3969 8663 3531
3224 3197 3184 3692 3844 3969 2473 2388 2377 2792 8306 2398 3292 1943 1970 2977 2829 2964 2661 3144 3171 2804 2865 2927
3574 3473 3838 4168 4855 4371 3208 2844 3014 3172 2555 3482 3500 2274 3286 3293 3661 3496 3142 3480 3627 3275 3169 3274 3379 2,70

8 3 14 23 26 29 -5 -22 -II -6 -24 3 4 -33 -3 -3 5 3 -7 2 7 -3 -6 -3
1,** **t* *VtV VVVV ¢VtV *V*V **** *V*V *V*V **** ¢V*V *VtV *V¢V *V*V tVtV *V*V 1,** *VSV $V*V ¢V*V

3574 3053 3829 3953 3860 ,3604 3829 3633 3445 3698 36?8 3663 3618 3278 3053 2890 2663 2451 2989 2652 2675 2853 3922 3707
2224 2214 2733 2865 2964 2853 3105 2841 2348 2430 1846 1988 2792 2606 2274 2430 1943 1742 1952 2224 2024 2108 2539 2675
2547 2731 3465 3721 3388 3184 3526 3194 2682 3352 2263 3323 3118 2854 2527 2742 2233 2136 2551 2384 2294 2397 3501 3318 2893 -12,08

-12 -0 20 29 17 i0 22 i0 -7 16 -22 15 8 -I -13 -5 -83 -26 -12 -18 -21 -17 21 15
VVVV *YtY VVVV VVVV VVVV VVYY VVVV *V*V VVVV VVVV VVVV YVVV cV*V *YtY ***1 *V*Y *V*V *V*V *1’1 ¢VtV *V*Y YVVV VVVV

3375 3306 3488 4212 4179 3953 3738 3829 3560 2989 3079 3604 3488 2989 2939 3092 3028 3333 3389 3768 4049 3985 3574 3516
2640 2358 2484 2710 3118 2108 2204 2939 2204 2185 2080 2940 2745 2264 2595 2550 2377 2550 2652 3002 3238 3053 2939 2792
3099 2715 2924 3724 3621 8549 3108 3406 2837 2558 2785 3338 2922 2676 2776 2853 2644 2957 3093 3397 3671 3455 3197 3144

I -II -4 22 18 -17 2 II -7 -16 -9 9 -5 -13 -9 -7 -14 -3 I II 20 13 4 3
*V*V *V*V *V*V VVVV VVVV VVVV sV~V VVVV *V*V *V*V *V*V *V¢V *V*V ¢V*V **** �*** ¢VaV CV¢V *V*V cV¢V VVVV VVVV *$$* *V*V

3060    -6,98

3560 3618 3707 3445 3604 3545 3459 3445 3560 3403 3265 2890 2804 3092 3079 3184 3618 3474 3445 3828 3804 3292 3531 3333
3118 2890 2841 2451 2841 2757 2430 2506 2733 2698 2165 2006 2204 2264 2583 2588 2745 8902 2550 2890 2506 2506 2528 2721
3319 3331 3302 2948 3196 3157 2927 2906 3238 3009 2896 2331 2381 2691 2829 2843 8327 3162 3011 345~ 2894 2887 3206 3017

II II lO -2 6 5 -3 -3 8 0 -I0 -22 -21 -I0 -8 -6 II 5 0 15 -4 -4 7 0
VVVV VVVV *V*V VVVV VVVV VVVV *V*V VVVV *V*V ¢V*V *V*V *V*V *V*V **1’ *V*V VVVV *V*V VVVV VVVV ¢V*V VVVV 1’**

3003 -8,75

3545 3516 3860 3768 3689 3459 3224 3333 3796 3738 3063 3574 33?5 8977 3798 3560 3251 3763 38~3 3078 2989 4278 4081 3516
2335 8829 3040 2780 2HH4 2804 2721 2804 3002 2652 8617 2506 2D34 2387 2572 2640 1891 2033 2080 2204 1970 2508 2356 2284
3041 3140 3590 3099 3296 3053 2945 3063 3565 2965 2800 3114 2613 2680 3397 3139 2336 3076 2709 2538 2436 3364 2978 3211

I 4 19 3 lO 2 -2 2 19 -I -7 4 -13 -ii 13 4 -22 2 -I0 -16 -19 12 -I 7
*V*V 1’** VVVV *V*V 1’*1 11’1 ***t 11,* *V*V *V*V *1~* *V*V *V*V *V*V *V*V *VtV *VtV *V*V *V*V *V*V *V*V VVVV VVVV *V*V

3008    -8,64

4482

4895

5102

4694

3953

4212

3829

4278



¯ ¯
AlE DISTRIBUTION ANALYSIS

POST BALANGE US?HE ZONE AIR DISTRIDU?[OH ANALYSIS

Burner    %     Velocity
Test PuLnt (deg) 0    15    30    45    60    75    SO 105 120 135 150 165 180 195 210 225 240 255 270 285 300 316 330 345 Average Deviation    Peak

BUKNSN ~D3
Sish -
Low -
Average -

C~de -
BUSHSR FBI

U~gh -
Lou -
kversge -
PLD% -
C~de -

LOW -
Averuge -
PLD% -
Code -

BLgh -
Low -
Averuge -
PLD% -
Code -

BURNER SD3
High -
Low -
Averuge -
PLD% -
Code -

BORNER RD4
Dish -
Low -
Average -
FL0% -
~ode -

BURNER RD6
High -
Low -
~verage -
PLD~ -
Code -

BURNER RD6
High -
[~ow -
Average -

~ode -

3171 3144 3053 3066 3040 2804 3158 2745 2606 3488 334? 3707 3645 3053 3375 3474 3875 3?63 3985 4097 3969 3875 3935 3860
2528 2517 2430 2254 2080 1961 2156 2325 1900 1961 2146 2234 2652 2388 2430 3118 3224 3066 31?I 3403 319? 2517 28?7 1908
2871 2772 2705 2728 2447 2278 2697 2503 2138 3052 2430 3251 2899 2?26 3056 3312 3562 3427 3627 3861 3680 3022 3678 2553

-3 -7 -9 -8 -18 -23 -9 -16 -28 3 -1S 9 -2 -8 3 12 20 15 22 30 24 2 24 -14
*vty **** *v*v *V*V *VtV *V*V *V*V **1, *v*Y tV*V *V*V vYYv *Y*Y *VSV *V*V 1*1, VVVY VVVV VVVV VVVV

3783 3783 3891 3844 3604 3459 3265 3105 3184 3028 3028 3105 2829 3158 3040 3184 3753 3938 3829 3618 4113 4065 3938 4065
3265 3197 3238 2792 2563 2829 1742 1790 2462 2572 2315 2274 2175 2204 2165 2894 2780, 3333 2675 2804 3131 3417 3560 3633
3552 3471 3619 3308 29t4 3125 2073 2731 2720 2884 2552 2810 2386 2852 2491 2839 3419 3666 3017 3355 3846 3737 3738 3050

I4 II 16 6 -? 0 -34 -13 -13 -8 -18 -10 -24 -9 -20 -9 9 17 -3 7 23 20 20 23
VVVV*V*V *1,* *VtV *V*V tV*V **** *VtV *V*V *V*V *V*V *VtV *VSY VVVV VVVV~V*V VVVV

3361 3417 3633 3860 3953 3783 3798 4212 4212 4065 3814 3144 3922 4001 4065 3692 3618 2890 3906 4113 3875 3278 3389
£44i 2451 26°~ ~ 2?69 2040 2080 2214 2829 2495 2595 2506 2572 2583 3158 2964 3028 2377 2294 2204 3079 2572 2194 2204
2905 2994 31~9 , ~ 3~0~ 3502 2541 3271 3844 2901 3706 2861 2861 3562 3642 3351 3394 2?92 2813 3283 3689 3216 2706 2945

-8 -5 -2 -3 -0 ii -20 3 22 -8 17 -I0 -I0 12 15 6 ? -13 -l? 4 l?    2 -14 -7
*V*V *V*V *V*V *V*V VVVV VVVV *V*V VVYV VVVY VVVV VVVV VVVV **** YYVV VVVV VYV’v"st** *V*V *V*V V~V ~W ’/WV *V*V *V*V

3798 3604 3663 4049 3875 3197 4049 3922 3502 4113 3969 3105 3158 3028 3066 3574 3403 4049 3829 4245 4?48 4431 4081 3844
3144 2790 2595 2473 2346 2326 2652 2052 2335 2409 2?60 2117 2346 2572 22?4 2606 2419 2473 2595 2698 3602 3574 3063 3079
3505 3265 3006 3445 2769 2794 3598 2015 2868 3533 3099 2530 2820 2830 2?89 3171 2819 3508 3048 3635 4259 2913 3509 3524

9 2 -6 8 -14 -13 12 -18 -ll I0 -3 -21 -13 -12 -13 -I -12 I0 -5 14 33 22 I0 lO
**** *V*V *V*V *V*V *V*V *V*V *Y*V *V*V *Y*V *V*V *V*V *Y*V ~V*V t*** *V*V *V*V *~*Y *V*V *WV *VSV ~ *V*V

3403 3251 3814 3633 3648 3333 3589 3238 4097 3783 3545 3?22 3502 4017 3922 3768 3417 4065 4414 4858 4535 4345 4195 3197
2733 2015 2254 3040 2769 2640 2798 1857 1997 2805 2356 2305 2388 2629 3197 2841 2710 2902 3633 3?83 3516 3631 2484 2070
3015 2525 32?6 3339 3102 2974 3193 3348 3241 3243 2851 3070 2878 3384 3474 3311 3084 3693 398? 4366 3959 40{3 3030 2658

-? -22 1 3 -3 -9 -2 -28 -0 -0 -12 -6 -12 4 7 2 -5 14 23 34 22 23 -7 -18
**** *Y*V *Y*~ **** *Y*V *V*V *V*Y *V*~ *V*~ *Y*~ *V*V *V*V *V*Y *Y*Y **** *WY *YsV *V*~ VWV YV~V **** *V*Y *~*~

3953 4552 4130 4212 4097 4623 4379 4318 4414 427~ 4587 4065 3618 3445 2989 4179 4097 4033 4748 4345 3985 3445 3692 3985
3079 3131 3184 3502 3333 3319 3474 3417 3389 3131 3184 2325 2430 2769 3409 2517 3319 2710 3040 3144 2194 2274 2595 2640
3580 3844 3718 38?6 3784 4138 3848 3906 4061 3371 3780 8686 3187 3120 2745 3629 3681 3160 4055 3731 3987 2866 3070 3386

2 9 6 I0 8 18 I0 13 16 -4 8 -24 -9 -ll -22 3 5 -I0 15 6 -16 -18 -13 -4

3953 4001 370? 4049 4049 3969 3953 3531 3531 3251 3648 3361 3319 2?I0 3502 4065 3906 3818 3783 3618 3648 4766 4676 4379
2377 3053 3040 3211 3292 3251 3184 3002 237? 2629 3066 2804 2315 I734 1798 2721 2042 2080 2451 2484 2506 3066 3445 2430
3332 3443 3382 3694 3638 3620 3530 3250 2701 3023 3427 2989 3821 1913 2971 3444 2512 3128 3075 2981 3181 4417 4018 2934

3 ? 5 15 13 12 I0 I -16 -6 6 -? -13 -41 -8 ? -22 -3 -5 -8 -I 37 25 -9

3906 4081 4195 38?5 3604 3?38 3768 3375 3333 38?5 3545 3197 3648 3589 3292 3906 4146 4081 4049 3722 3278 3389 3469 4245
3292 3238 3361 3211 3721 2?92 2274 2185 2629 2595 2583 2745 2927 2506 2462 2952 3292 2214 2686 2583 2409 2560 2583 2877
3069 3625 37?6 3513 3095 3355 2698 2937 3873 3483 3001 3002 3391 2849 2986 3602 3668 2881 3649 3085 2936 3849 3003 3788

13 12 17 9 -4 4 -17 -9 -II 7 -7 -7 5 -12 -8 II 13 -ll 13 -5 -9 -12 -? 17

2970    -9.?4

3123    -5.08

3163    -3,86

3202    -2,69

3253    -I,13

3511    6,71

3225 -1,97

3237 -1,62

409?

4113

4312

4?48

4858

4748

4766

4245



¯
ĀKB BISTRIBUTIOH ANALYSIS

O0

Burner    %     Ve!o¢ity
TesL Point (de~) 0    15    30    45    60    75    90 105 120 135 150 165 180 195 210 225 240 265 870 285 300 316 330 346 Average Deviation    Peak

BURNER
High -
Low -
Average -
PLD~ -
Code -

BURNER RH2
Hi6~ -
Low -
AveraEe -
PLPX -
Coue -

BURNER RH3
Hi6n -

BURNER RH4
Hig~ -
Low -
Average -
PLO~ -
Code -

BURNER RH5
Hi6~ -
Low -
Ave:aBe -
PLB~ -
Code -

Low -
Average -
PLD~ -
Cod~ -

BURNER
HigL -
Low -
Average -
PLD~ -
Code -

BURNER RC2
Nig~ -
Low -
Average -
PLO~ -
Code -

413~ 4097 4803 4712 4570 4380 4700 4730 3814 4570 4278 3753 2914 3545 3431 8614 3738 3015 2989 3403 3574 4041 4405 4862
3502 3131 3333 3375 3531 3459 3707 3502 HIS 3171 3403 2305 2305 2652 3028 3292 2234 2335’ 2146 2284 2853 2640 3891 3144
3855 3631 4266 3909 4047 3883 4421 4046 3353 4216 3685 2773 2629 3220 3176 3610 2646 2741 2412 3056 3197 4065 4127 3506

i0- 3 21 11 15 IO 26 15 -5 20 5 -21 -25 -9 -lO 3 -25 -22 -31 -13 -9 15 17 -0
~tt~ tVSV VVVV VVVV VVVV VVVV VVVV VVVV #~t VVVV ~V~V tVtV SVSV tVtV $$tt ttst SVtV ~V~V ~VtV tV~V #VtV VVVV VVVV

3788 3783 4278 4113 3985 4500 4245 4065 3663 4414 4362 4329 4295 3488 4162 4195 4535 4446 3738 3707 3589 3663 4431 3906
2572 2561 3015 2698 3118 3238 3251 2473 2430 2710 2595 2792 3053 1943 2006 2146 2284 2792 3171 2686 2927 2816 3066 3144
3058 3195 3710 3310 3437 3677 3764 2941 2878 3890 2989 3802 3370 2341 3547 2531 4007 3399 3477 3258 3268 3198 3772 3572

-9 -5 ll -I 3 10 12 -12 -14 16 -ll 14 I -30 6 -24 20 l 4 -3 -2 -5 13 7

3574 3614 4261 4261 3829 4617 4379 4482 4913 4895 4431 4379 3985 3829 4228 4195 4641 4081 3814 3361 3618 4396 4329 3922
2952 3053 3300 2816 3092 3265 2890 3333 3459 3IH 3545 3663 3417 2108 2629 3171 3197 3474 2877 2816 2675 2804 2890 2769
3142 3466 3934 3397 3437 4043 3458 3900 4612 3687 4103 3933 3628 2745 3925 3452 4148 3786 3293 3046 2953 3911 3255 3410
-13 -4 9 -6 -5 12 -4 8 ~8 2 14 9 0 -24 9 -4 15 5 -9 -16 -18 8 -lO -6

tt~¢ ~**� *V¢V ~V*V ~ VVVV *V~V VVVV VVVV VVVV ~*** t*** ~V~V tV*V *V*V WVV ~$~ CVtV t~* *V~V tV*V ~VCV *V*V

4245 J~8 ~. i;~ 4517 4212 4113 5044 5044 4641 4587 3783 3604 4195 3678 3798 4587 4431 4065 4785 4821 4730 4162
3574 2356 2804 3171 2419 3814 3056 2989 2745 3171 3844 2939 2305 2572 2721 2789 2964 3105 2484 2640 3474 4195 2698 3053
3899 3208 3233 4188 3597 4186 3844 3457 4393 3841 4305 3%7 2705 3112 8356 3111 3329 4102 2955 3741 4450 4551 3200 8735

5 -13 -12 14 -2 14 4 -6 19 4 17 3 -27 -16 -9 -16 -10 11 -20 2 21 24 -lO l
*it* *VtV *V*V *V*V *V*V *t*� ~V*V ¢VtV VVVV VVVV VVVV tV~V ~V*V ~V*V ~V*V SV~V VVVV *V*V *V~V VVVV VVVV ~V~V

4113 4049 4535 4261 4623 4858 4694 4162 4605 4658 3118 4748 4676 3663 4895 4785 4712 4500 4500 4482 4895 4895 4605 4431
2927 2430 2952 3158 3053 3474 3516 3574 3648 2194 2409 2583 2780 2853 3389 3333 3545 3278 2721 2816 4033 3922 2964 2806
3572 3008 3838 3602 3914 4443 3886 3823 4306 2663 2895 4176 3229 3247 4424 3871 4127 3856 3313 3987 4667 4395 3714 3944

-6 -21 I -5 3 17 2 I 14 -30 -24 I0 -15 -14 17 2 9 2 -13 5 23 16 -8 4
*V*V *V*V PVPV *V*V VVVV VVVV VVVV ***1 VVVV VVVV *V*V VVVV VVVV *V*V VVVV VVVV VVVV VVVV VVVV VVVV VVVV VVVV

3520    6,96

4162 3738 3648 3985 5082 4988 3029 4362 4212 3403 4414 4097 3969 3184 4500 4179 4362 4694 4552 4535 4482 4362 4785 4605
2539 2325 2733 2977 3678 3265 2356 2398 1127 2561 3131 3678 2865 2710 2629 2769 3516 3860 2964 2902 3333 3265 3516 3211
3108 3084 3066 3679 4623 3789 2725 3977 2641 3155 4014 3903 3196 2931 4022 3404 4000 4202 3507 4014 4002 3864 4241 3887

-14 -15 -15 l 27 4 -25 I0 -27 -13 ii 8 -12 -19 lI -6 lO 16 -3 11 10 7 17 7
*V*V *V*V *V*V *V*V VVVP PVVP *V*V *V*V *VtV *V*V *V*V ***t *V*V **** *V*V *V*V **** *V*P *V*V *V*V *VtV VVVV VVVV

3350    1,80

4130 4130 4179 3860 4329 4396 4623 4605 4500 3829 4658 4641 3616 4431 4465 2710 4617 4623 4146 4465 3798 4517 4162 4212
2977 2902 2816 3105 3224 3066 3015 3053 2841 2964 3574 3333 3040 2863 2495 1087 2356 3282 3171 3238 2952 3002 3015 3445
3426 3362 3520 3518 3720 3904 3327 3963 3292 3495 4380 3631 3281 3676 2964 2021 4064 3705 3513 3870 3268 3890 3490 375~

-3 -6 -I -I 5 lO -6 12 -7 -I 24 3 -7 4 -17 -43 15 5 -I 9 -8 lO -I 6
*V*V *V*V *V*V **** VVVV VVPV VVVV VVVV VVVV *V*V VVVV VVVV **** VVVV VVVV *VtV VVVV VVVV *V*V VVVV *V*V VVVV *V*V

3611    9.75

3663    11.94

3787

3626

3543

3158 3985 3829 4245 4146 3938 3417 4587 42?8 4329 4278 4146 3389 4195 4212 3844 4535 4687 4312 4295 4130 3545 3333 3053
1874 2052 2194 2606 2473 2462 2462 2495 2841 3079 3618 2136 2070 3040 2451 2419 3306 3197 3516 3545 3278 2804 2430 2398
2354 3310 2745 3232 3126 3045 2840 3998 3149 3864 3877 2513 3003 3811 3052 3205 4212 3747 3990 3891 3734 3180 2825 2738 3310

-29 -0 o17 -2 -6 -8 -14 21 -5 17 17 -24 -9 15 -8 -3 27 13 21 18 13 -4 -15 -17
*v*v *v*v *P*V VVVV vvvv *v*v *V*V VVVV PVVV VVVV vvvv *v*v VVVV VVVV *V*V vvvP VVVV VVVV *vtv *v*p *v*v

15,08

10,21

7,87

0.50

4603

4535

4913

5044

4895

5082

4658

4587



PORT EALARCE OUTER ZONE A£R DISTRIBUTIOR ANAL¥S[S

Burner    ~     Velocity
Test Point (deg} 0    15    30    45    60    75    90 105 120 135 1.50 165 180 195 210 225 240 255 270 285 300 315 330 345 Average Deviation    Peak

High
~ow -
Average
PLD~ -
Code

BURNER RC4
digh -
Low
Average
PLD~ -
Code -

Lov -
Average
PLD~ -
Code -

BOENER Re6
ELgh -
Low -
kverage
~LB~ -
Code -

BURNER NOl
High -

kverage

~ode -
BURNER

~igh -
~ow -
Average
~LU~ -
~ode -

BURNER E03
high -

~verage
PLD~ -
Code -

H£gh
Low
~ver~ge

~:ode -

3333 3488 4245 4448 4414 4379 4396 3985 4179 4414 4312 4195 3211 3560 3474 3238 3197 3574 3906 3604 3783 3604 4623 4641
2185 2146 2804 3375 3068 2539 2451 2865 3053 2964 3238 2473 2264 2335 2595 2710 2484 2473 2506 2561 2792 2663 2710 2042
2699 2764 3486 4132 3742 3150 3362 3233 3622 3930 3926 3137 2715 3044 2981 2980 2779 2801 3294 3011 3373 3137 3893 2742 3256

-17 -15 7 27 15 -3    3 -1 17 21 2i -4 -17 -7 -8 -8 -15 -14    1 -8    4 -4 20 -18
tYtV tVtV VVVV VVVV YVVV VVVV VVVV tVtV VVVV VVVV VVVV VVVV *VSV tVtV tVtV $1t$ sVSV $Y*V SVtV *VtV tVSV tVSV VVVV VVVV

3474 3545 4362 4033 3969 4245 4552 4228 4049 4081 3265 3474 3238 3545 3985 3663 3431 3488 3574 3197 3875 3891 3417 3445
2804 2484 2841 3333 3015 3144 2595 3131 3251 2829 2572 2377 2495 2640 2952 2792 2745 2015 2528 2274 2606 2388 2108 2368
3120 2983 3784 3690 3443 3783 3326 3758 3488 3396 2932 2981 2874 3142 3516 3278 3060 2984 2911 2650 3246 2857 2646 3030

-3 -7 18 15 7 18 4 17 9 6 -8 -7 -lO -2 I0 2 -4 -7 -8 -17 1 -ll -17 -5
*1,* tV*V VVVV t*** tV*V VVVV VVVV VVVV *1,* tVtV ~VtV *V*V *VtV *V*V tVtV tV*V it** *VtV tV*V *VtV tVtV *VtV tVtV tV*V

4431 3722 3953 3922 4658 4517 4113 4245 4245 40IT 3251 4605 4500 3118 4278 4517 3844 3875 3753 3306 4001 3938 3516 4312
2284 2234 2~I 2964 2902 3333 3211 3474 3678 325~ 2136 1997 2583 1848 1997 3488 2244 2346 2721 2606 2617 2841 2016 2789
2844 3150 3481 3461 4100 3859 3743 3912 3973 3552 ~611 3959 3253 2223 3674 4121 2611 3294 3041 2996 3265 3319 3227 3743

-16 -7 3 Z 21 14 I0 15 17 5 -Z3 17 -4 -34 8 21 -23 -3 -I0 -12 -4 -2 -5 I0
VVVV *V*V *VtV *V*V VVVV VVVV *VtV **** ~VtV VVVV VVVV *V*V VVVV VVVV *V*V *V*V *V*V *V*V *V*V *V*V **** VVVV

4587 4362 4396 4448 4261 4312 3804 3361 3604 2377 3015 3722 3953 3516 3251 3184 4587 4535 4001 4988 5159 4969 4876 4329
3015 3028 3105 3131 3211 2816 1934 2024 1774 1952 2098 2561 3292 2841 2561 2451 2462 3265 3040 3707 3738 3678 3692 3131
3572 3766 3650 3850 3800 3265 2444 2984 2191 2157 2603 3424 3582 3140 2824 2719 4114 3894 3593 4521 4812 4291 4119 3798

4 9 6 12 I0 -5 -29 -13 -36 -37 -24 -I 4 -9 -18 -Zl 19 7 4 31 34 24 19 I0
*V*V *V*V *V*V *V*V *V*V *V*V *V*V *V*V *VtV 1’~* *V*V *V*V **$* **** *V*V *V*V *V*V *V*V *V*V VVVV VVVV YVVV VVVV sV*V

3783 3906 3922 4431 4130 4195 4179 4552 4228 3589 4081 4017 3265 4162 4097 3618 3560 3502 3676 4049 3753 3891 4517 4312
2675 2792 2640 2757 2388 2804 3028 3131 2675 2698 3171 1766 1766 300Z 2640 2629 2675 2640 2757 3197 3184 2989 3663 3197
3156 3433 3234 3853 3190 3288 3530 4170 3004 3184 3829 2144 2864 3762 3046 3247 3227 2910 3236 3629 3471 3512 4222 3613

-0 2 -4 15 -6 -2 5 24 -II -5 14 -38 -15 12 -9 -3 -4 -14 -4 8 3 4 25 7
*V*V *V*V *V*V VVVV VVVV VVVV VVVV VVVV VVVV *VtV *VtV *V*V *V*V VVVV VVVV *V*V *V*V *V*V *V*V *VtV ***1 *V*V VVVV

4033 4228 4065 3953 4033 3618 4396 4081 3829 3092 4345 4278 3878 3545 3804 3574 4081 3531 3969 4785 4396 3906 3574 3768
3306 3574 ZTZI 2792 2769 2388 2583 2829 2606 2156 2441 1774 1943 2484 2629 2675 2780 2902 3002 3431 2698 2841 2841 3079
3754 3868 3297 3538 3252 2881 3827 3504 2971 2469 3818 2253 3034 2940 3155 3177 3178 3175 3552 4247 3100 3382 3223 3358

14 18 0 8 -I -12 16 7 -I0 -25 16 -32 -8 -II -4 -3 -3 -3 8 29 -6 3 -2 2
**1, **1’ *V*V *V*V *V*V *V*V VVVV *V*V *V*V ~V*V VVW *VtV *V*V *V*V *VtV *V*V *V*V **** *V*V VVVV VVVV *V*V *V*V *$1’

2792 2977 2952 3308 3238 3251 3502 3028 3040 3053 3278 3184 2792 3278 3224 3319 3707 4329 4312 4065 3488 3833 3381 3184
2335 2367 2462 2495 2224 2629 2539 2367 1970 2254 2451 2686 2441 2506 2325 2356 2721 3105 2989 3131 2733 2517 2528 2561
2592 2649 2646 2915 2830 28?4 3054 2649 2437 2664 2866 2923 2617 2886 2597 2957 3185 3954 3690 3633 3070 3036 2968 2769

-12 -lO -I0 -I -4 -2 4 -I0 -17 -9 -2 -0 -II -2 -12 I 8 35 26 24 5 3 I -6
**** *VtV *1,* *VtV *V*V **** *V*V *V*V *V*V *V*V *V*V *1’* **** *V*V *V*V *V*V *V*V VVVV VVVV " VV~V $V*V *VSV *V*V

4295 3663 3?38 4179 4587 3417 3171 4587 4049 3969 3844 3417 3985 3788 3197 3474 3292 3648 3722 3431 4228 4130 4212 4362
2927 2902 3105 2939 2305 2733 2451 2721 2462 2539 2388 2398 2430 2146 2194 2572 2484 2640 2136 2430 2733 3417 3648 3768
3288 3309 3508 3679 3066 3058 2781 3870 3000 3088 2803 2842 3374 2569 2706 3073 2745 3272 2687 2906 3823 3701 3870 4138

3 3 9 15 -4 -5 -13 14 -6 -4 -13 -ll 5 -20 -16 -4 -14 2 -16 -9 19 15 21 29
VVVV *V*V 1,** VVVV PVVV *v*v *V*V VVVV *VtV *V*V *V*V *V*V tV*V ¢VtV *V*V *VtV *V*V *v*v *V*V tVtV VVVV

-I.06

3203    -2,65

3392    3.09

3447    4,76

3365    2.26

3290 -0,02

2936 -I0,77

3206    -2.55

4641

4552

4658

5159

4552

4785

4329

4587



Burner    I     VelnciLy
TesL PoinL (~eg) 0    15    30    45    50    75    90 !05 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 Average Deviation    Peak

5or -
Average

B~gh -

PlDg -

3445 3618 3663 4146 3969 3891 3829 3678 3692 4061 4001 ~927 3053 2721 3445 4162 3829 3922 4448 4431 4033 3969 4001 4001
2865 2939 3118 3158 3431 3445 28?5 2902 2214 2356 2315 1710 1900 2070 2127 3053 3040 2780 2977 3184 2853 2964 3445 2769
3061 3252 3392 3788 3882 3641 3049 3247 2688 3625 2693 2259 2331 2252 3012 3625 3490 3331 3961 3667 3328 3495 3729 3206

-5 0 5 17 14 12 -6 0 -17 12 -17 -30 -28 -31 -7 12 6 3 22 13 3 8 15 -I
**** **** **** VVVV **** **** *V*V *V*V *V¢V VVVV ¢V*V *V*V cV*V ¢V*V *V*V VVVV *V*V ¢V*V VVVV V’P;V VVVV *V*V ****

3648 3516 3389 3783 3985 3860 3891 3238 3753 3276 3502 4033 3985 2865 3722 3502 3953 3768 3417 i146 4017 3486 44~5 4278
2089 2388 2070 2[56 3066 2902 2366 2346 2710 2804 2865 3144 1734 1807 2325 2325 2640 2356 2484 2675 ~829 6606 2927 3079
2692 3195 2534 335? 3590 3349 2784 2891 3353 3005 3238 32?3 2172 2515 2947 2665 3472 2922 2898 3556 3507 3073 3862 3587
-I] 2 -19 8 15 ? ÷ll -7 7 -4 ~ 21 -30 -19 -8 -15 ]l -6 -7 14 12 -2 2| 15

*V*V CV~V tV¢V ~VCV *VCV cVCV *V~V CV~V ~VCV ~*� t*t~ VVVV ¢V¢V tV~V ~VtV CVCV cV¢V CV¢V ¢V*V VVVV ~VCV cVCV VV3r~/VVVV

3243    -1,45

3122 -5,11

444B

4465



AIR DISTRIBUTION ANALYSIS
BALAN~ [BNR~ ~ONR A[~ B[BT~[BUT[ON ANALYSIS

Table 2

Average Velocity All Burners : 2964.82 fpm
Naxleum High Plow Deviation : 12.41%
Hinimum Low Fluw PeviaLiun : -12.84 %
Total Flow Dev£at~on = 26.05 %

Condition Code ?rigger Level

Blocked Flow ***** 10
Vortex Action VVVVV 20
Flow R Vortex A~tion *VSV*

Test Point Velocities IPeetlHinute)

Burner    %     Velocity
Tent Point (de~) 0    15    ~0    45    B0    75    90 105 120 135 LS0 185 180 195 210 225 240 155 2?0 285 300 3L5 330 345 AveraBe Deviation    Peak

BBBNBR FB8
High -
6o~ -
Average -
PLD% -

Ri~h -
Lo~ -
{wraBe -

Co~e -
BURNER FR4

High -
Low -
Average -
PLUS o
Code -

BURNER FB3
Higi, -
Low -
Average -

Cod~ -
BURNRR FE2

HiB~ "
Low -
Average -
PLD~ o
Cod~ -

HiBh o
Low -
Average -
PL0~ -
Code -

3095 3419 3848 4405 4225 4684 4533 3982 3434 2754 2780 3449 3496 3496 4120 4102 3?82 3558 3181 3313 3181 2918 3284 3196
2689 2741 2942 3496 3621 3782 3669 3225 2613 1768 1914 2465 3109 3109 3343 3637 3343 3081 2638 2?94 2741 2539 2?94 1904
2861 3108 3321 4005 3858 4187 3911 3455 2960 2037 2432 3100 3303 3344 3825 3847 3608 3259 2868 30[9 2936 8702 3047 2369
-ll -4 3 24 20 30 21 ? -8 -37 -24 -4 3 4 19 19 9 l -II -5 -9 -16 -5

tits tstt *VtV VVVV *st* sVSV *VtV *VtV *VtV sat* **st 11,* ***s **11 siS* *1,* **{S 1,** tits **St *VtV

2989 3388 4172 4278 4155 5425 4857 3343 3701 35?4 2359 9210 3982 4034 3109 3167 3138 3039 1955 1969 3053 3434 3298 3388
2408 2638 3081 3881 3750 3915 2820 3025 3123 1956 1904 2006 3067 288? 2794 2807 2689 2715 26~6 H?02 2810 2887 2807 1626
2674 3130 3783 4080 3969 4581 3250 3218 3377 2346 2159 2860 3687 3190 2987 2977 288~ 2864 880? ~819 2921 3136 3024 8931

-15 -1 10 29 26 45 3 I 7 -16 -31 -9 17 1 -6 -6 -9 -9 -11 -lO -7 -0 -4 -7
**** *VtV *VIV 11’* **** VVVV sV*V **** **** *VSV **** *VSV tV*V *V*V 1’** *1** ***1 1’** *118 *st* **** *1,* ****

4386 5279 5015 4589 4553 4350 3701 3434 2860 2266 2244 3637 3196 3558 3558 3511 2901 2914 3026 28?4 3167 3701 4405 4085
3558 3799 3832 3766 4102 2613 2576 2551 1731 1649 1649 2166 2490 2502 2942 2588 1845 1965 2576 2561 2551 2997 3419 2983
4008 4602 4170 4230 4346 3104 3302 2864 2038 1871 2071 3081 2851 2994 3335 2835 2093 2666 2808 2682 2950 3361 40?0 3533

27 45 32 34 3? -2 4 -I0 -36 -41 -35 -3 -I0 -5 5 -? -34 -16 -II -16 -7 6 19 12
tit* VV~V VVVV *1�1 1�** ¢V*V *VsV nYtV $Vt~ ¢VtV ¢VtV ¢VVV *V*V ¢VtV 111* *VtV *VnV *VsV 11’* **** 1’11 11*� ¢VtV

2741 3589 3284 2874 2833 2887 2651 2664 2539 2441 2406 2551 2833 3932 3750 2715 3313 3733 3574 481~ 462? 4386 4155 2983
2233 2394 2551 2266 2359 2233 2266 2289 2101 2144 1080 2027 2233 2335 1301 1865 1874 2833 3053 3542 3816 3669 2741 2211
2421 3013 2805 2435 2634 2480 2509 2437 2316 2286 2233 2259 2545 3329 2796 2124 EBll 9424 3366 4437 4266 4080 3136 2650

-15 5 -I -15 -B -13 -12 -15 -10 -I0 -22 -II -11 16 -I -26 -2 80 17 65 49 43 10 -II
**** *V*V *V*V *V*V sit* *V*V *1’* **** 11’* it** **** *V*V *VtV *V*V *VSV *VtV *VSV *V*V *$** VVVV *VSV *V*V

2807 3605 3589 2613 3434 0527 3685 3480 2508 2728 3637 3637 3750 3434 3{09 4051 3621 3865 3264 3881 3898 3605 884? 2794
2221 2301 2133 2101 2037 2754 3225 2133 2048 2048 2441 3196 3181 2638 2122 2490 2928 2?94 2266 2502 3198 2563 1874 2168
2504 3130 2560 2370 8920 3300 3362 2535 2243 246? 3204 3390 3468 3040 2451 3458 3142 3147 273? 3499 3538 2896 2251 2556

-14 7 -12 -19 -0 13 15 -13 -23 -16 I0 16 19 4 -16 18 ? 8 -6 20 21 -I -23 -13
*VtV *VtV *VtV *tit *VtV tVtV *VtV ***t *VtV tVt~ *tit *VtV tVtV VVVV tat* VVVV *v*V VVVV tVtV tVtV tVtV

2601 3542 0358 3138 3039 3167 3419 3404 3254 2807 2382 2221 2807 2794 1985 2928 3832 3865 3853 4278 4207 4068 2689 2877
2101 2188 2754 26{3 2664 2539 2551 3025 2080 2069 1740 1914 2027 {622 1676 1694 2794 3404 2702 2689 3558 2490 {944 2069
2271 3073 2944 2879 2865 2729 3173 3268 2624 2343 2007 2030 2568 1910 1801 2639 3506 3578 3049 3788 3932 2924 2224 2374

-18 II 6 4 3 -I 15 18 -5 -15 -~8 -Z? -7 -31 -35 -5 27 29 I0 3~ 41 6 -20 -14
*1,* *V*V **** *11, **** **** *VtV **** *V*V *VSV *V,~ 1,** *V*V *V*~ **** *V*V *V*V *V*V VVV~ VVVV *V*V

3221 8.64

3151    6.29

3165    6.76

2862 . -3.48

2924    -1.39

2771    -8.55

4684

5415

5279

4818

4051

4278



¯
ĀIR DISTRIBUTION ANALYSIS

POST BALANCE INNER ZONE AIN DISTRIBUTION ANALYSIS

O0
O~

Burner    Z     Velocity
Test Point (deg) 0    15    30    45    60    75    90 105 120 135 150 165 180 195 210 225 240 255 270 265 300 315 330 345 Average Deviation    Peak

BURNER FA6
High -
L~w-
Average

Code -
8UHHEH FA5

8i6h ..
Lnw -
Average

Co~e -
FA4

High -
Lc~ -
Average
PLD~ -
Cede -

8URRBR FA3

L~w -
Average
PLD~ -
C~de -

BURRER FAZ
High -
Low -
Average
PLQ~ -

8URURB
High -
Lo~ -
Average

Code -
BURRER FF6

High -
L¢~ -
Average

Cone -
BURRER FF5

High -
Lo~ -
Awra~e

Co,re -

3225 3284 3717 3932 4571 4?22 4608 4137 3685 3210 2942 3039 3025 2347 3210 35?4 3558 3434 2613 2563 2833 3138 3669 3637
2551 2928 3095 3605 3853 4296 3?99 3358 3Oil 2289 2324 2563 2016 1986 2048 290! 3162 2335 2382 1985 2006 2551 2914 2969
2765 3122 3498 3751 4356 4483 3989 3561 3268 2538 2598 2762 2378 2171 2816 3319 3360 2622 2489 2148 2571 2872 3425 3189

-11 I 13 2[ 41 45 29 [5 6 -18 -13 -ll -23 -30 -9 7 9 -15 -19 -30 -17 -7 ll 3

3419 3011 3480 4016 4646 4760 4627 3?33 3915 3373 3465 3799 4051 4016 3434 3343 3225 3039 3465 3388 3138 3558 3750 3750
2626 2715 2689 308l 3799 4137 3434 3298 3284 2563 27~4 2997 3343 3025 3123 3123 2563 2664 2914 2728 2794 2901 3358 2551
28?8 2836 3123 3776 432? 4440 3750 3482 3583 29t4 31~3 3411 3759 3346 3260 3222 2836 2915 3263 2973 2980 3367 3597 2795
-14 -15 -6 13 30 33 13 4 8 -13 -6 2 13 0 -2 -3 -15 -13 -Z -If -If l 8 -16

*VtV t,t* tVtV *VtV VVVV *1~ 1~1’ *V*V tVSV tVtV t$15 tVtV t*tt tttt tVtV tat* tat* t*tt tttt tttt tat* tVtV

3269 3404 3865 4207 4350 5015 4508 4441 4478 3815 362? 3669 3815 3701 2887 2780 257? 2874 2942 2914 3053 3621 3653 3527
24?7 308! 3067 ~?I? 3?99 3999 2?80 2715 3527 3138 284? 3053 3123 2406 2514 234? 2370 2406 2490 2355 2221 2942 3181 2539
3006 3223 3601 3938 4158 4576 3322 3988 3846 3418 3241 3401 3408 2?8? 2717 2560 2499 269? 2698 2366 2829 3438 3456 3032

-8 -I [l Z1 28 40 2 22 18 5 -1 4 6 -14 -17 -21 -23 -17 -17 -27 -13 5 6 -7
tVSV tttt CVSV $$$~ $~$t VVVV VVVV SVSV SVSV t*$t $$*$ *$t$ Stt$ *VSV $~t~ $$$$ ~t$$ tSt~ $t$~ $~$V tVSV $$$t $t$* SV~V

2754 3766 3881 3669 3865 3932 3685 3717 3358 33?3 2969 3343 3313 2244 2~66 ~874 3589 3480 3915 4160 44?8 4368 3434 3081
2359 2588 3152 3123 3343 3210 3254 292~ 2406 2526 2[66 234? 1797 1649 1845 1965 2588 2860 3039 3358 3982 3039 2210 2289
2590 3385 3442 3424 35~9 3589 3445 325] 2713 29?9 2505 2734 2181 1888 2038 24?0 3210 3082 3495 4098 4198 3438 2490 2721

-15 II 13 13 18 18 13 ? -ll -2 -18 -10 -28 -38 -33 -19 6 I 15 35 39 13 -18 -10
~* ~VtV ~t ~t*~ ~*t ~$~ t~t~ ~V~V ~VtV tVtV tV~V ~VtV tV~V ~V~V ~tt tVtV tVtV ~t~ ~V~V VVVV VVVV tV~V tVtV

2465 2860 3574 3589 3685 3669 352? 2942 2820 2429 2601 2626 3239 3123 2324 3138 3766 3848 3637 4665 4627 4533 3653 2820
2122 2155 2651 247T 2613 3269 2177 2199 2210 2112 2221 2244 22?8 2177 1874 1985 2847 3343 2901 2942 4225 308[ 2312 2048
2265 2574 3284 2?36 3354 3435 2533 2731 2423 2255 2403 2400 2914 2413 2016 2831 3512 3627 3187 4178 4422 3622 2904 2282

-23 -i2 12 -7 14 l? -14 -? -I7 -23 -[8 -18 -I -18 -31 -3 20 24 9 43 51 24 -1 -22
~# tVtV ~VtV ~VtV tVSV t~ tV~V CV~V tV~V ~tt ~,~ ~#~t ~V~V sVtV t#t~ sVtV sVSV ~ ~V~V VVVV VVVV ~VtV sVtV

2502 3373 3373 3210 3095 3011 2887 3011 2942 2874 2847 2780 2820 3039 280? 2394 3081 4386 4386 45i5 4515 4172 3449 2874
2122 2144 3039 2514 2526 2255 2370 2664 2526 2406 2453 2359 2359 2429 2080 1914 2048 2807 3067 2983 4068 3419 2563 2289
2309 3001 3212 2755 2848 2605 2708 2847 2762 2821 2598 2559 2591 2747 2378 2100 2843 3921 3453 4195 4282 3714 2837 2446

-21 2 I0 -6 -3 -II -8 -3 -6 -11 -I1 -13 -12 -6 -19 -28 -3 34 18 43 46 27 -3 -17

2394 2651 3053 4314 4190 4423 4172 3898 3898 3343 2?02 3138 3605 3915 4423 4368 3815 3?33 3685 3496 3239 3239 3329 3239
2048 2166 2477 2914 3621 3150 2551 2576 3181 2453 2166 2188 2689 3404 3733 3558 3254 3210 3067 2563 2702 2787 2728 1855
2231 2470 2904 3871 3891 4014 2775 3515 3402 2789 2368 2850 3355 3740 4192 3831 3494 3523 3379 2947 2888 2933 3007 2129
-30 -23 -9 21 22 26 -13 10 ? o13 -26 -ll 5 17 31 20 10 10 6 -8 -9 -8 -3 -33

tStt tStt *�** VVVV VVVV tVtV tttt tVtV ~tt$ sV*V tVSV tats tats *t$$ tats tVSV t~tt stst ~$t$ sVSV

2860 3081 3167 3832 4627 4441 3527 3167 3782 3750 3373 3419 3605 3750 3717 3589 3496 3328 3404 3196 3181 3053 3419 3717
2312 2394 2?28 2?80 3527 2969 1544 1703 288? 2801 2728 2588 2754 3123 3343 3254 306? 268? 2969 2613 2715 2539 2626 3095
25?0 2715 2951 3536 4298 3681 2093 2833 3472 2922 3061 2879 3183 3569 3484 3412 3274 3055 3155 2859 2947 2802 3021 3358

-18 -13 -6 13 31 18 -33 -i0 II -7 -2 -8 2 14 II 9 5 -2 I -9 -6 -I0 -4 ?
t*~* *V~V ***~ *VtV VVVV VVVV tVtV *V*V ~V*V ~VtV ***1 tVtV *VtV tttt t*** #~t~ ~t*a **t* *~t t,t* *tat *tat tV*V *aS*

3090    4,21

3333 12,(I

3258 9,90

3040 2,53

2929    -1,20

2930    -1,16

3191    ?,62

3130    5,59

4160

5015

4478

4665

4515

4423

462?



0
AIR DXSTRXBUT[ON ANALYSlS

POST BALANCE t’NNRR 20N6 AiR B[STB[BUTIOII ANAIJSIS

Burner    ~     Velocit7
Test Point (dc~) 0    15    30    45    60    75    90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 Average Deviation    Peak

FF4
High -
Lov -
Average -
PLB% -

BURNER FF3
High -
Lo~ -
~verage -

Code -
BURNER FF2

Lo~ -
Average -
PLD% -
Code -

BURNER FFI
High -
Lo~ -
Average -
PL~ -
Cod~ -

BORNER FB6
High -
Low -
Awrage -
PLD~ -
Code -

BURNER FB5
Hig~ -
Low -
Ave~a6e -
PLD~ -
CoOe -

BURNER FB4
Hi6~ -
Low -
Average -
PLDZ -
Code -

BURNER FB3
High -

Average -
P~B~ -
Code -

3665 3328 3404 4051 4857 4838 3123 4155 4068 34S0 2221 2144 3210 3123 2767 2687 2833 2677 3095 3011 3011 3653 3815 3915
2586 2301 3011 3289 3760 2539 2324 2429 3123 1750 1334 1327 1875 2502 2453 2453 2948 2069 2391 2~67 2877 2847 3210 3419
2959 3053 3229 3826 4607 3053 2654 3712 3378 2167 1512 1898 2807 2652 2611 2651 2309 2361 2849 2886 2868 3254 3628 3625

1 4 10 30 57 4 -I0 26 15 -26 -49 -35 -4 -lO -I1 -10 -21 -20 -3 -2 -2 11 23 23
2940 -0.85

2969 3799 3701 3621 3496 3449 2928 3167 3181 2613 2514 2638 3210 3225 2969 2664 4088 4243 3965 5035 4722 4261 4068 3254
2490 2601 3138 3239 3109 2638 2539 2689 2312 2266 2058 2090 2477 2588 1640 1703 2289 3558 3284 3605 3832 3733 2860 2539
2739 3370 3342 9401 3314 2957 2738 2949 2512 2410 2282 2344 2863 2955 1943 2257 3572 3041 3655 4622 4126 3987 3217 2836    3007 4.46

-12 B 8 10 7 -5 -12 -5 -19 -22 -26 -24 -0 -5 -31 -27 16 27 18 49 33 29 4 -8
~+++ +VIV +~ ++~+ ~+++ +V+V ~+++ +~++ +VlV ~ ~+++ +V+V +VIV ~+~ IV+V IV+V +V+V ~+~ ~+~ VVVV ~++~ tVIV IV+V

3167 3269 960~ 3658 2860 318l 9198 3225 2956 2794 3081 3167 3095 3081 2983 2289 2820 3574 3821 3313 4120 4350 4350 3138
2613 2847 2833 2347 2490 2601 2874 2728 2441 2477 2441 2689 2651 2551 1740 1676 1676 2441 3067 1759 2069 3766 2677 2429
2900 3022 3265 2692 2863 2945 3019 2889 2756 2622 2764 2922 2002 2850 2111 1834 2461 3003 0442 2368 3650 4157 3123 2162 2893

0 4 13 -7 -8 2 4 -0 -5 -9 -4 I 0 -I -21 -37 -15 14 19 -18 26 44 8
,**, it** *V*V ¢VtV **** ***� 1,** ***1 *1�* 1’*1 *V*V **1, 11,* 1*** *V*V *V¢V *VtV ¢VtV 1**1 *VtV VVY~ VVVV

-2.43

2638 2702 3181 3109 2794 2677 2860 3685 3669 2997 2928 3011 3480 3465 2741 2588 3449 3892 3865 4034 4172 4068 3082 3067
2233 2382 2370 2490 2429 1914 1904 2851 2601 2382 2441 2350 2514 2406 2037 1985 2210 0011 2680 2689 3668 0527 2577 2266
2493 2529 2859 2706 2594 2118 2588 3453 3007 2659 263~ 2680 3183 2738 2231 2265 2083 3581 3032 3517 3638 3784 2081 2457

-13 -12 -I -6 -I0 -26 -I0 20 4 -8 -8 -7 II -5 -22 -21 4 24 5 24 37 31 4 -15
t$*t tttt cV*V 1*11 tit* ¢VtV tVtV *VVV *VtV *V*V **** ~V*V *V*V ¢V*V *V*V *V*V *V*V VVVV VVVV VVVV VVVV

2878    -2.92

2526 2847 2960 3701 3766 3733 3343 3527 3589 3527 2576 2441 3496 4243 4190 3733 3067 2820 2301 1096 2406 3284 3152 2069
1613 1768 2417 2833 3343 3011 2255 2347 3067 2278 1965 1996 2244 3239 3404 2626 2613 2122 1778 1685 1865 2090 2180 1813
2133 2425 2812 3433 3513 3265 2645 3227 3333 2545 2156 2273 3171 3087 3716 2935 2805 2315 1921 1843 2217 2997 2836 1956
-23 -12 2 24 27 18 -8 17 20 -S -22 -18 15 44 34 6 I -16 -31 -33 -20 6 6 -29

*V*V *V*V **** *V*V ***1 **** tV*V *VIV *1’* *V*V *V*V **** *V*V VVVV *VtV It** *V*V *V*V 11*1 *VtV ¢V*V ***1 *V*V

2794 2301 2901 3848 4102 3932 3832 3932 3815 3210 2490 2080 3095 3108 2284 3404 3358 3269 3388 3434 3358 3343 3254 2955
1955 1934 2155 2441 3496 2928 3210 3284 2989 2221 1826 1722 1884 2601 2651 2833 2382 2539 3025 3030 3067 2983 2754 2477
2160 2146 2561 3428 3787 3423 3498 3543 3257 2496 2084 1889 2~44 2905 3064 3219 2625 3028 3214 3231 3219 3162 2970 2696

-26 -27 -13 17 29 17 19 21 II -15 -20 -36 -S -I 5 I0 -I0 3 I0 I0 I0 8 l -8
*V*V **** *V*V VVVV VVVV VVVV *VtV *V*V 1*** *V*V **11 �$** 1’1’ *VtV *V*V ***1 *11’ *1’* 11’* 1**1

2639 3637 3782 413i 4068 4102 3932 3865 3574 3449 3138 2955 3449 3138 2677 2638 2674 3138 3123 2833 2914 2901 3152 2664
2133 2080 3181 3419 3717 3642 3225 3187 2914 2860 1826 1924 2767 2408 2255 2301 2394 2561 2530 25~6 2826 2588 2563 2199
2288 3078 3461 3754 3898 3864 3533 3458 3245 3184 2097 2610 3080 2682 2456 2461 2632 2921 2702 2681 2774 2723 2790 2399

-22 4 17 27 32 31 20 17 lO 8 -29 -ll 4 -9 -11 -11 -ll -I -8 -B -6 o8 -5 -19
�**t #VtV $*�1 1,** $VtV *V$V $t1, t~tV *111 *�*t t$11 t**� 15,* +11*1 1115 �1*$ *$**

2769    -6.60

2931    -1.14

2946    -0,66

3053 3087 3011 3152 2955 2465 2983 2233 2884 2563 2477 2198 2280 2266 2210 2638 4016 0965 4051 4368 4225 3965 2676 3025
1874 2490 2613 2754 2048 2058 1944 1768 1787 3210 1934 1855 1787 1865 1894 1904 2068 3284 3269 3465 3685 2576 2058 2112
2677 2739 2800 2977 2318 2306 2629 {876 2385 2393 2069 2034 2042 2041 203{ 2094 3442 3513 3717 4140 3913 2869 2247 2791

0 3 5 12 -13 -14 -i -30 -11 -10 -22 -24 -23 -24 -24 -22 29 32 39 66 47 8 -16 5
*V¢V 1,** **** **** *V*V $**1 ¢V*V *V*V *V*V 1’1, *V*V **** *V*V **1, **** *V*V VVVV VVVV VVVV *YtV *VlY

2669 -9,99

4857

5035

4350

4172

4243

4102

4137

4366



¯ ¯ ¯
AIR BIRTRIBUTION ANALY818

POST BALANCB INNER ZONE AIR BIHTRIBUTIOR ANALV81B

O0
O~

Burner    %     Velocity
Test Po£nt (de6) 0    15    30    48    80    75    90 105 120 135 150 165 180 195 210 225 240 285 270 285 300 315 330 948 Average Beviahion    Peak

BURNER FB2
Hig~ -
Low -
dverage
PLD% -
Code -

BURHBB
High -
Low -
Aver~6e
PLDR -
Code -

BURNER RDI
High -
Low -
Average
PLD% -
Code -

BURNER RD2
High -
Low -
Average
P6U% -
Code -

BURNER RB3
High -
Low -
Average
PLD% -
Code -

High -
Low -
Average
PLD~ -
Cod~ -

BURRER RD5
High -
Low -
Average
PLD~ -
Code -

BURRER RDO
Hig~ -
Low -
Average
PLD% -
Code -

2613 2244 3313 3298 2983 2406 1924 2101 2370 2359 2441 2429 2651 2874 2715 2588 318! 3898 3982 4~60 4646 4423 3210 2638
1750 1835 2144 2820 2177 1544 1578 1722 1816 1924 2006 2133 2266 2417 1787 [806 2347 2942 3284 3419 4102 2983 2144 2133
2073 2055 2890 2980 2388 1679 1760 1927 22!5 2073 2246 2324 2471 2657 1987 2251 2911 3666 3601 4300 4349 3300 2384 2368

-21 -22 I0 14 -9 -38 -33 -27 -14 -21 -14 -[I -6 1 -24 -14 II 40 37 67 68 26 -9 -10

2983 3109 2983 2563 2576 2133 2210 2233 2188 2394 2860 2689 BBOl 2465 1806 2188 3196 3898 3733 4207 4261 3766 3434 3269
8188 2210 2155 1955 1578 1552 1722 1955 1884 1924 2233 2199 2266 1561 1587 1631 1874 2997 2847 2955 3574 3298 2874 2741
2521 2830 2556 2281 2091 1748 1951 2112 2004 2229 2647 2396 2428 1765 1707 1889 2776 3660 3225 3941 3838 3450 3138 2981

-3 9 -I -12 -19 -33 -25 -18 -23 -14 2 -7 -6 -32 -34 -27 7 41 25 52 48 33 21 15
*PtV *VtV *VSV *V#V $VtV tP*V ~ptv 15** t,t* tt*$ tVtV *tSt *tit *V*V it** *V*V SVtV VVVV $VtV VVVV **it 11,1 it**

3298 3109 4243 4207 4172 4137 3982 3449 3685 3527 2453 2969 3685 3685 2969 2928 3081 3298 3106 3095 3067 3152 3003 3558
1990 2417 2754 ~ 3766 Z~80 2051 2568 3254 2477 1955 1934 2001 2684 2453 2490 2?64 2833 2928 2715 2681 2794 2794 2880
2339 285i 3131 3956 4003 3823 3110 3190 3428 2878 2185 2560 3356 3001 2638 2706 2942 3146 3083 2846 2939 2972 2929 3210

-24 -7 21 29 30 24 1 4 11 -6 -29 -17 9 -2 -14 -12 -4 2 0 -7 -4 -3 -5 4
*VtV *V*V VVVV VVVV*V*V 1,** *V*V *V*V tVtV *V*V *VtV *t** ,st* **it *t** its, t*tt tt,t it** st**

7560 3011 3167 3832 3750 4102 3815 3210 3496 3269 2754 3449 3681 3782 3269 3621 2539 2588 2780 2997 3239 3167 3254 3653
1722 2563 2897 2887 3356 3358 2133 2221 3011 2210 2199 2289 3053 2638 2767 2997 230I 2255 2370 2563 2794 2847 2901 3167
2860 2852 3045 3571 3603 3625 2498 2947 3238 2527 2417 2941 3602 3034 2977 3361 2423 2408 2560 2802 3076 3005 3121 3447

-5 -5 2 19 20 21 -I7 -2 8 -16 -19 -2 20 I -I 12 -19 -20 -15 -7 3 0 4 15
VVVV tit* tit* *VtV *t$* 11,* *VtV *VSV 1*** *VtV $V*V *VSV sVSV SVtV 15** 1551 $$11 1511 $t15 1t$$ $111 15,1 *t$$

2624 -II,50

3701 3107 3799 4155 4120 4405 4034 3750 3669 3053 2133 3138 3480 3542 3404 3123 2689 2928 2807 2715 2754 2715 3527 3848
2289 2394 2820 3152 3404 3328 2490 2563 2833 1865 1797 1965 2741 2955 2651 2188 2266 2417 2255 2221 2155 2389 2335 3313
2685 2836 3414 3806 3798 3961 2852 3395 3061 2125 1985 2704 3069 3214 3055 2480 2459 2675 2513 2394 2413 2564 3194 3561

-8 -3 17 30 90 35 1 10 5 -27 -32 -8 5 lO 4 -15 -16 -9 -14 -18 -18 -13 9 22
*VtV tV*V *V*V VVVV VVYVVVVVtVtV tV*V *VtV 1,1, tVtV SVtV t*$* *VtV *VtV *tit t,t* *it* **t, *VtV tit* *VSV

2590    -12,64

3076    3,76

2998

2929

3239 3328 3496 3196 3109 2406 2429 2702 2820 2928 3225 3269 3343 3152 2370 3558 2359 3298 4423 4261 4665 4571 4068 3982
2715 2860 2887 2563 2144 1855 1865 2188 2177 2266 2347 2800 2551 1544 1396 1460 1685 2027 3109 3039 3123 3449 3480 2780
8973 30T5 3101 2846 2486 213T 2138 2403 2455 2597 2815 3037 3049 2041 1700 1866 2058 2858 3979 3477 4235 3878 3766 3268    2843

5 8 9 0 -13 -25 -25 -16 -14 -9 -I 7 7 -28 -40 -34 -28 I 40 22 49 38 92 18
**** 1’** **** **** *VtV *V*V *VVV *11, *V*V *VtV *V*V **** *V*V *V*V *VtV *VtV tV*V *V*V VVVV VVVV VVVV VVVV ~*1, *V*V

2955 3558 3621 3011 2780 2526 2453 2588 25U3 2914 3138 3011 2626 2728 2526 1904 2860 3343 3419 2928 4207 5095 4985 3298
2289 2551 2794 2539 2312 2286 2080 2112 2199 2188 2677 2301 2221 2233 1578 1587 1703 2477 2453 1934 2301 2588 2983 2335
2603 3302 3066 2720 2676 2374 2198 24{7 2331 2637 2838 2588 2497 2440 1803 1766 2408 3009 2915 2470 3391 4336 3428 2686 2702

-4 24 13 I -5 -12 -19 -II -14 -2 5 -4 -8 -I0 -33 -35 -ll II 8 -9 26 gO 27 -I
*V*V *VtP *VtV *1,* **** 1,** 1,** *1,* 1,** *V*V 1,** tV*V **** 1,1, *PiP *t** *VtP *V*V *V*P tV*V *VtV VVVV VVVV *VtV

2638 3343 3419 3313 3480 3225 3239 3225 3404 3701 3542 2983 2983 2874 3404 3167 3313 3328 3685 4102 4296 4207 2754 2664
2166 2301 2887 2820 2901 28T4 2874 267T 2T94 2855 2754 2429 2551 1865 Ig65 IT03 2563 2626 2901 3328 3898 2417 2037 2233
2437 2984 3161 3079 3169 3050 3041 2882 3190 3381 2943 2670 2769 2056 2315 2550 3120 2924 3253 3841 4100 2975 2296 2454

-17 i 7 5 8 4 3 -2 8 15 -0 -9 -6 -30 -21 -13 6 -[ iI 30 39 I -22 -17
,it, *V*V **** ,tit ,*** **11 ,11, 1,** ,*** *V*V *V*V 111’ 11’* *VtV *VtV *VtV *VtV *V*V tV*V VVVV *V*V

I,II

-1,20

-4,11

-8,85

2943 -0,73

4760

4261

4243

7560

4405

4665

5005

4898



Burner    %     Velocity
TesL PoinL (degi 0    15    30    45    60    75    90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 Average DeviaLioo    Peak

Average -
PLD% -
Code -

Avet{ge -
PLD~ -
~ode -

Average -
P~U% -
~ode -

High -

AvernKe -

Code

High -

AveraNe -
PLD%
Oode.

High -

Average -
PLD% -
Code -

BURNER HCI
High -
Low
AveraB~ -
PLD% -
Code -

High -

Average -

Oode-

3441 2626 2942 3284 4314 5035 4838 3999 4243 4296 3123 3574 3589 3511 3053 3123 3358 352? 3669 3621 2983 3109 3011 2942
2144 2255 2370 2715 3039 4051 3511 3480 3701 2539 3477 2741 3181 2860 2638 2702 2914 3109 3343 2780 2626 2807 2728 1998
2322 2442 2687 3117 3947 4625 3812 3752 4042 3024 2747 3286 3360 3106 3863 2935 3135 3374 3498 29?5 2?90 2929 2872 2232 3161

-27 -23 -15 -I 25 46 21 19 28 -4 -13 4 6 -2 -9 -? -I ? II ~6 -12 -? -9 -29

3067 288? 3210 3511 4261 461[ 4460 4085 4016 3685 3167 2429 3388 3388 3239 3621 3558 3254 3239 3138 3085 2955 3061 3225
2347 2278 2539 2928 3358 405} 2?80 2754 3343 2874 2048 18}6 [975 3039 2874 2983 3109 8969 8969 2674 2128 27~8 2~02 ~874
2609 2630 2978 3242 4002 4403 3139 3779 3560 3108 2277 2012 3064 3146 3048 3334 3284 3114 3120 3013 2898 8844 8916 3028 3105

-16 -15 -4 4 29 42 1 22 15 0 -27 -35 -I I -2 7 5 0 0 -3 -? -8 -6 -3
*VtV *V*V *V*V *1** VVVV VVVV *VtV **** *V*V *VtV *V*V *V*V tss* sss, 1,** **** **** **** **** *11* ***, ,,**

3025 3373 331o 14~ 4515 4496 2?87 3685 3653 2767 2983 3210 3685 3637 3449 3373 2?28 2794 2983 2955 2514 25?6 3053 3109
2233 2359 2651 2820 4051 1436 1670 2037 2324 1914 2289 2233 2465 2901 2942 2394 2268 2370 2526 2301 2058 8069 ~388 2502
2667 3025 2921 3975 4253 2044 2210 3327 2765 2344 2590 2743 3291 3230 3171 2?08 2478 2~90 2795 2505 2247 2402 2820 2?8? 2829

-6 7 3 41 50 -28 -22 18 -2 -I? -B -3 18 14 1~ -4 -12 -8 -1 -11 -21 -15 -0 -I
*VSV *V*V ***s VVVV VVVV *V$V *V*V *VtV *V*V *VSV *VSV *VtV *VtV **** sV*V **s* s*** ,st, $V*¥ ,,,s **s, sVSV sis*

3210 3025 3621 3465 2503 3123 3404 3404 3948 3915 3685 3701 3965 3434 2601 2502 3816 3982 3449 3328 4498 4332 3999 3138
2465 2406 2?15 2394 2[66 2266 2?80 2526 299? 3196 2?54 30[[ 2955 1998 1845 1865 2210 3198 2969 1667 1685 35?4 }538 ~441
8840 ~72~ 3289 2623 2335 2709 3133 2930 3546 3604 3186 3418 3421 2422 ~09~ 2243 3352 3370 3172 2415 37~7 3899 }955 ~863 3013

-6 -IO 9 -13 -22 -I0 4 -3 18 20 5 13 14 -80 -30 -26 II 12 5 -20 25 29 -2 -5
*V*V *V*V *V*V *V*P **** *V*V **** *V*V *V*V **** *V*V 1,** *V*V *VtV *v*v *Vsv *V*V 1,** **** *VSV VVVV *P*V

2601 2601 2914 2997 3109 3081 3210 3095 2864 3011 3025 2997 3081 3284 2928 2156 2874 3621 3449 4016 4155 4207 4155 3225
2255 2188 2370 2551 2651 2801 2702 2406 2301 2465 2453 2490 2551 2664 1914 1649 {768 2~55 2576 211~ 2289 3766 2942 2441
2397 2439 2745 2800 2874 2821 2947 2614 2472 2744 87?4 2741 2864 2997 2153 1834 2431 3118 2969 266~ 3676 4006 32?6 2646 2788

-14 -13 -2 0 3 I 8 -8 -II -2 -I -2 3 8 -23 -34 -13 12 7 -8 32 44 18 -5
**** ~*** ***t *S** **s* S*** ss** *VsV *1** *1,* ss** Bs** *sit ***s *VtV svtV *VSV sV*V *V*V VVVV VVVV VVVV *VtV

6,63

4,73

-4,59

1,6[

-5.98

2465 3095 2997 2833 2194 2102 2B~4 3225 3161 2115 2502 2155 1884 2090 2289 2860 3865 4350 4296 4496 4?22 4515 3542 2490
1934 1965 234? 2539 2441 2133 2156 2588 2441 2324 1955 1587 1452 1561 1835 1965 2588 3239 3449 3574 4190 3419 822[ 2101
2140 2686 2567 2671 8646 2296 2668 3016 2644 2465 2132 1898 1648 1879 2083 2580 3417 4044 3823 4208 4526 3659 2493 2303    2768    -6.65

-23 -3 -7 -3 -4 -I? -4 9 -4 -ll -23 -34 -40 -32 -25 -7 23 48 38 52 64 32 -10 -17
*V*V *VtV *V*V *1,* **** *V*V sV~V **** *V*V **** *VSV *V*V *V*V *V*V *1,* *VSV *VSV VVVV VVVV VVVV sVtV

2626 2514 3196 4120 4225 4?32 4722 4314 4314 2983 3637 3574 3717 3685 8269 3053 3225 3898 3881 3343 3181 3637 3805 2969
2080 2255 2289 2983 3799 3832 2901 2847 2?80 2244 2335 3152 3225 2?67 2754 267? 288? 3152 3167 2539 2613 2983 2702 2177
2345 2376 2830 3822 4011 4318 3164 3968 3103 2461 3322 3352 3434 3037 3089 2901 3052 3703 3424 272? 3006 3448 2923 2392 3178 7.20

-20 -25 -B 20 26 36 -0 25 -2 -23 5 5 8 -4 -3 -9 -4 16 8 -14 -5 8 -8 -25
sVtV its* ¢VtV SVtV 1111 VVVV VVVV VVVV ¢VtV *V*V **** ***S *V*V 1’1, **** 1*** **** **** *V*V 1*1’ *1’* *V*V

3086    4.10

3449 2833 2838 3167 405L 4896 4243 4225 4102 3313 2651 2664 3313 3?50 3TOL 3496 2969 3109 3167 3081 3123 3496 3496 3527
2324 2429 2335 2429 2702 3915 3152 3254 2887 2324 203? 2166 2539 3152 3167 2638 2539 2702 2860 2?02 2807 3039 3167 278?
2609 2581 2488 8?87 3700 4514 3591 3924 3202 2677 2255 2496 3080 3508 3387 2908 2??7 2932 3005 2877 3024 3339 3304 3061

-15 -16 -19 -I0 22 46 16 27 4 -13 -27 -19 -0 14 I0 -B -I0 -5 -3 -7 -2 8 7 -I
*V*V **** 1,** *PSV *VSV VVVV *V*V *V*V *V*V *V*V *V*V **** *VtV **** **** *V*V **** **** **** **s* **** **** ***s *V*V

5035

45?I

4515

4496

4207

4722

4722

4898



¯ ¯ ¯

O0

Burner    %     Velocity
Test Point tdeg) 0    15    30    45    60    ?5    90 105 120 135 150 166 180 195 210 225 240 256 270 285 300 315 320 346 Average Deviation    Peak

Average
?LD% -
~ode -

High -
Low
Aversge
PLD% -
Code -

RC5
High -
Low
Average
%0% -
~ode -

High -
~o~
Average

Code -
BURNER RG]

~igh -

Average
?LDX -
~ode -

BURNER R~2
High -

Average
PLB~ -
Code -

BURNER RO3
8~6h -
~o~ -
~verage

t~ode -
BURNER R04

~igh -
~ow -
i~ver~ge

~lode -

3343 3210 3269 4102 4627 5055 474t 3881 3404 3095 2502 3284 3419 3152 3480 3496 3269 3081 3095 3123 3138 33?3 3404 3717
2?28 2563 2514 2887 4085 3?99 3095 3138 2820 2389 168? 1676 2?94 2?28 2?28 2?6? 2563 2406 2?6? 3741 3?6? 299? 38?4 3123
2953 2908 2964 3713 4355 4570 3490 3419 3035 2541 1842 2822 3122 2961 3220 3233 2788 2807 2930 2925 2989 3139 3192 3378 3137 5,82

-6 -7 -6 18 39 46 lI 9 -3 -19 -41 -10 -0 -6 3 3 -ll -ll -7 -? -5 0 2 9
**~1 *V*V *VSV SVtV VVVV VVVV ,ss, tt,, sVSV *VSV *V*V sets ,*** *VSV ~VtV SVtV tV*V **t* t~** sets *tit tees

3081 4102 3932 3733 3167 3210 2664 2526 247? 2539 2664 2601 3039 2969 2058 234? 3039 3965 3848 45?1 4646 4608 4368 3254
2417 2689 3269 2820 2754 2233 2301 2006 1640 1731 2199 1955 2080 1703 1712 1740 2122 2860 2928 3025 3999 3916 3039 2362
2793 3628 3534 3154 2981 2507 2473 2141 1904 2208 2440 2216 26ti 2049 1895 2056 2723 3419 3436 4217 4347 4191 3371 2753

-3 26 23 10 4 -13 -14 -26 -34 -23 -15 -23 -9 -29 -34 -29 o5 I9 19 4? 51 46 17 -4
*vtv *V~V *st, *v*v t*** *v*v ,set *V*V tv*v tV*V ts*t *v*v *v*v *V*V *1,* ~V*V *VSV tVtV tV*V VVVV VVVV sVSV

287?    -2,97

2860 3181 308I 3109 2794 2601 2?67 2767 2664 2728 3138 3298 3434 3109 2983 2394 2914 3982 3832 4441 4666 4722 3982 2983
2514 ~’~’ ~?~7 ~44! 2490 2058 2080 2394 1975 2080 2563 2754 2807 2526 2122 1845 1894 2?02 3181 3210 3982 3?66 2901 8359
2680 ~ ~;~ ~680 2627 2240 2570 2545 2120 2519 2685 3004 3173 2853 2419 202! 2495 3493 3476 3986 433? 4130 3179 2685
-8 -2 2 -8 -10 -23 -12 -13 -27 -14 -I 3 9 -2 -1? -31 -14 20 19 3? 49 42 9 -8

**** *V~V **** *V*V ,t,, tV*V *VtV 1,11 *V*V *VtV **** **** **** 1,** *VSV *V*V *V*V *V*V t*** VVVV VVVV *V*V *VSV

2914    -1,72

3239 3388 2969 3081 2833 2689 2901 2887 26?7 2514 2394 2429 2370 2490 2406 1836 2016 3865 3982 3915 4314 4480 4314 3866
2453 2689 2601 2539 2563 2289 2370 2526 2058 2166 2037 1884 1924 1985 1631 1342 1342 1694 3358 3162 3388 3848 3284 2807
2806 3048 2812 2794 2707 2407 2637 2720 2258 2344 2193 2155 2166 2251 1932 1513 I737 3313 3671 34?6 3925 4262 3590 3238

2 II 2 2 -2 -12 -4 -I -18 -15 -20 -22 -21 -18 -30 -45 -37 21 34 26 43 66 31 18
*VtV *VtV *st* 1*** **** ***1 1,1, 1,*$ *VSV **** **1’ *VtV **1, SVtV *VSV *V*V *VtV *V*V **** **�1 VVVV VVVV *VtV

2?48 -7,31

2?02 2741 3095 3932 4225 4332 4243 4137 3388 2?41 2715 3865 3848 3701 3?66 35?4 3368 3239 3138 3254 3284 3298 3480 3343
2312 2417 2417 2969 3733 3815 3750 3095 2614 2006 2155 2563 3269 3284 3239 3109 3081 2969 2626 2860 2914 2887 2983 2048
2479 2549 2919 3696 4043 4042 3999 3379 2845 2218 2523 3499 3559 3456 3483 3319 3219 3109 2863 3108 3072 3070 3286 2295

-22 -19 -8 I? 28 28 26 ? -IO -30 -20 I0 12 9 I0 5 2 -2 -I0 -2 -3 -3 3 -26
**** *iS* *VtV VVVV VVVV *VSV tVtV ~VSV *VtV tSkS *Set *111 *its *St* *1,* 111* Set* tits *$*t 1*** *VSV

3167    6.81

2833 2860 3621 3815 4423 4?60 4571 4051 3932 3105 2335 2877 3558 3605 3605 3558 3465 2914 3123 3109 3167 3358 3404 3480
2601 2588 2601 3511 3527 4243 2754 2780 28?4 2069 2027 2080 2526 3081 3210 3269 2502 2417 2702 2638 2664 3039 3039 2613
2703 2727 3211 3643 4229 4511 3120 3725 3081 228? 2189 2454 3285 3382 3444 337? 2731 2793 2952 2815 3018 3216 3256 2654

-14 -13 3 17 35 44 -0 19 -I -27 -30 -21 5 8 I0 8 -13 -ii -6 -lO -3 3 4 -9
***t t*** *VtV tSk* VVVV VVVV *VtV *VSV *VSV $$11 *VSV *VSV $*** $$18 $$*t *V*V 1**1 $*$$ *$$1 1181 t**$ 11*1 tV*V

3125 5.41

2716 3210 3254 3685 3832 4137 4102 3637 3239 2807 2677 3637 3832 4085 3965 3717 3605 3637 3750 3686 3465 3434 3621 3343
2188 2359 2626 2?94 3496 3574 2956 2997 2639 1956 1996 2502 3025 3373 3284 3095 3053 3269 3269 2983 3969 2?54 2860 1965
2546 2897 2831 3423 3671 3868 3277 3264 2867 2153 2432 3325 3482 3794 3610 3373 3364 3520 3509 3333 3170 2996 3212 2442

-20 -9 -!l 8 16 22 3 3 -lO -32 -24 5 9 19 13 6 6 II lO 5 -0 -6 l -23
*st* *V*V ***1 tVSV VVVV **** *VtP *VtV *V*V *VtV VVVV *11, 1111 ***t 11*1 **t* 1*11 *VSV tVtV

3182    7,31

2741 2983 3653 3511 2807 2860 2406 2741 2?28 2626 2588 2780 2833 3152 2?94 2199 2969 3799 3915 4916 4780 44?8 3701 2715
2324 2347 2514 2588 2394 2037 1996 2289 2324 2221 2233 2382 2382 2601 1965 1797 2069 2767 2847 8880 4296 3284 2514 2144
2520 2632 3279 2860 2571 2324 2186 2482 2580 2439 2381 2541 2586 2907 2271 1997 2627 3560 3249 44?3 4458 3670 2789 2355

-ll -7 16 I -9 -18 -23 -12 -9 -14 -16 -I0 -8 3 -20 -29 -7 26 15 58 58 30 -I -17
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The following definitions apply to the Air Distribution Analysis Tables:

Burner Average - The Point Average velocities (24 for each burner) are

integrated averages over time for the individual point. It is not the

average of the maximum and minimum values.

Deviation - This is the difference between the Average Velocity For All

the Burners (shown on the upper left hand corner of the Air Distribution

Analysis Tables) and the Burner Average for the specific burner being

analyzed.

Average Velocity For All Burners - This average is calculated from the

values in the Burner Average Column.

Maximum High Flow Deviation - The percentage, maximum high flow

deviation is the greatest difference between the highest positive Burner

Average and the Average Velocity for All Burners.

Minimum Low Flow Deviation - This percentage is the greatest difference

between the Lowest Burner Average Velocity and the Average Velocity

for All Burners. A negative sign indicates a burner receiving less than the

average airflow.

Total Flow Deviation - This number is the total deviation difference in

airflow between the burner receiving the maximum airflow and the burner

receiving the minimum airflow.

Each test point was also analyzed for two conditions as follows:

1. A deviation from the peak velocity reading for the burner.

2. A deviation between the high and low velocity readings.
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A 10% deviation is used as the set point for the blocked flow and 20% for vortex

action an~ysis. T!:eze d,:,:iations are note~! on the Code Line for each test point.

An asterisk (*) indicates a greater than 10% deviation from the peak burner

velocity. A (V) symbol indicates that there is a greater than 20% deviation

between the high and low velocity readings and indicates a vortex eddy. An

asterisk and V (*V) combination code indicates that both conditions are occurring

simultaneously. If one of these codes is listed below a test point it indicates one

of these factors is influencing the perimeter loading of the burner.

The three-dimensional figures (see Appendix) are produced from the average

velocity data and pictorially represent the burner velocity air cones. In addition

to the composite burner three-dimensional figures, the velocity profiles are also

presented in topographical format. See appendix.

The XY coordinates for all figures designate horizontal and vertical location

dimensions along the boiler (these dimensions are in inches). The lower left

corner of the windbox is the origin for the XY coordinates.

5.2 Airflow Balancing

Baseline testing showed that significant airflow deviations existed between burners

and within windboxes. Deviations varied from 22.6% to -44.3 % for the inner

zone and from 22.5 % to -13 % for the outer zone. These flow deviation ranges

clearly indicate a need for airflow balancing in the burners.

However, baseline data also revealed extreme disturbed flow conditions were

occurring in every burner. The most likely cause of these extreme flow

disturbances is probably flow separation occurring at the inner corner of the

entrance of the secondary air into each windbox. Flow separation causes large-

scale eddies which cascade through the windbox and show up as rapid velocity
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fluctuations at each data point. When large-scale flow disturbances are noted like

this, b~ancing _~Srflow~ by adjusting in!~_t ~r ratios by a~j~sting bac~late~ or

banding outer zone air doors becomes extremely difficult and unreliable because

the flow patterns do not repeat identically from test to test. In view of these

conditions the plant personnel were notified that balancing objective of +5 % flow

deviation would not be possible on the unit without flow modeling. However, in

view of the extreme variation in flow deviations, both IPSC and RJM Corporation

decided that adjusting backplates and the airflow bands on the outer zones would

be helpful in narrowing the airflow deviation range.

Because of changes in the outage critical path schedules, only one day was

allocated for making adjustments and retesting. Tables 1 and 2 show the results

of airflow balancing after the first series of outer zone band adjustments and inner

backplate adjustments. Based on the results of Test 3 (Tables 1 and 2), an

additional set of adjustments was made for further balancing. However, there

was insufficient time remaining in the schedule for retesting the unit. It is the

opinion of RJM Corporation that the second series of test results improved flow

deviations and that actual performance results are better than indicated by Tables

1 and2.

After the unit was brought on-line, additional burner flow modeling work was

done to improve flame stability patterns. This work necessitated additional

adjustments in the backplate positions to correct mass flow imbalances between

inner and outer zones. The adjustments were made on a proportional basis so the

airflow deviations on the inner and outer zones can be considered unchanged.
The final settings for the inner two burners are shown in Table 7.

Test 3 results (Tables 1 and 2) shows that the deviation range has been narrowed

to +12.5% for the inner zone and +8.2%, -21.3% for the outer zone

respectively. Please note that final band and backplate adjustments have further
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Table 7

FINAL BURNER SETI’ING

B~srner .I,D

FE6
FE5
FE4
FE3
FE2
FE1

FA6
FA5
FA4
FA3
FA2
FA1

FF6
FF5
FF4
FF3
FF2
FF1

FB6
FB5
FB4
FB3
FB2
FB1

RD1
RD2
RD3
RD4
RD5
RD6

RH1
RH2
RH3
RH4
RH5
RH6

RCl
RC2
RC3
RC4
RC5
RC6

RG1
RG2
RG3
RG4
RG5
RG6

2.96
2.93
2.98
3.79
3.62
3.95

3.17
2.65
2.75
3.57
4.27
3.69

3.13
3.05
3.55
3.37
3.84
3.95

3.87
3.37
3.43
4.92
4.93
4.84

2.90
3.03
3.36
3.26
3.91
3.44

2.86
2.94
3.55
3.11
3.73
3.99

2.76
2.67
2.82
3.23
6.22
3.41

2.87
2.94
2.59
3.82
3.83
4.21

5.79
5.99
5.91
6.46
6.08
5.26

5.29
5.64
5.90
5.73
5.98
5.54

6.71
6.26
6.40
6.25
6.27
5.86

7.58
6.82
7.13
6.93
7.51
6.52

6.63
6.55
6.57
5.45
6.11
6.34

5.15
5.64
4.63
4.42
4.19
4.75

5.42
5.85
5.84
6.01
5.80
5.39

6.27
5.76
6.25
5.87
5.72
6.03
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However, there is no test data by which we can quantify

5.3 Airflow Deviation Analysis

Tables 8 and 9 summarize the airflow deviations between burners and between

windboxes based on Test 3 (Tables 1 and 2) results.

Each windbox exhibits a side-to-side flow imbalance. For the outer zones of the

burners the flow imbalance ranges from 6.7% to 13.3%. The inner zone

deviation ranges are more extreme and range from 10.6% to 15.2%. There are

clear side-to-side imbalances in each windbox. However, the pattern is not

uniform -i.e., all windboxes high on the left side and low on the right, etc. Since

the windbox dampers were throttled to 55 % open position, it is possible that some

of this deviation variance is due to slight differences in the damper positions on

each end of the windbox. However, since the slope of the deviation pattern is not

uniform across the windbox, it is clear that variations in damper positions are not

the sole cause or primary cause of the airflow deviations between burners.

A significant indication of the degree of airflow disturbance within the windboxes

is shown by the fact that the windbox-to-windbox airflow deviations are different

for inner and outer zones. For instance, the front windbox-to-windbox deviations

vary from -7.1% to 4.5% for the inner zones and 1.3% to -8.5% for the outer

zones. In the rear windbox-to-windbox deviations, the inner zone flow deviations

range from 0.8% to -1.7% and 9.3% to -2.9% for the outer zone. If the airflow

patterns in the windbox were uniform and undisturbed, it would be expected that

inner and outer zone airflow deviations on a burner-to-burner and windbox-to-

windbox basis would be approximately the same.
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Table 8

INNER ZONE AIRFLOW DEVIATION SUMMARY
Te~t 3

Front Windbox

Row

E

A

F

B

Burner,To-Burner Deviation %
Burner Column

6 5 4: 3 2 1

8.6 6.3 6.8 -3.5 -1.4 -6.6

4.2 12.4 9.9 2.5 -1.2 -1.2

7.6 5.6 -0.9 4.5 -2.4 -2.9

-6.6 -1.1 -0.6 -10.0 -11.5 -12.6

Total Windbox" Windbox-To’
Flow Deviation Windbox

Range % Deviation %

15.2

13.6

10.6

12.0

1.7

4.5

1.9

-7.1

Rear Windbox

Burner

Row

C

G

Burner-To:Burner Deviation %
Burner Column

1 2 3 4 5 6

3.8 1.1 -1.2 -4.1 -8.9 -.73

6.6 4.7 -4.6 1.6 -6.0 -6.7

7.2 4.1 5.8 -3.0 -1.7 -7.3

6.8 5.4 7.3 -4.0 -4.2 -7.5

Total Windbox
Flow Deviation

Range %

12.7

13.3

14.5

14.8

Windbox-To’
Windbox

-1.7

-0.7

0.8

0.5
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Burner

E

A

F

B

Table 9

OUTER ZONE AIRFLOW DEVIATION SUMMARY
T~t 3

Front Windbox

1.2 -2.3 -.17 -1.2 .21 4.4

7.8 1.3 4.3 .68 -2.9 5.0

-7.6 -4.2 -4.2 3,2 5.6 2.7

-12.1 -7.0 -8.7 -8.6 -9.7 -5.1

6.7

13.1

13.2

7.0

0.4

1.3

-0.7

-8.5

Rear Windbox

Burner

Row

D

H

C

G

Burner-To’Burner Deviation %
: Burner Column

1 2 3 4: 5

-3.9 -2.7 -1.1 6.7 -2.0

7.0 1.8 9.8 11.9 15.1

7.7 0.6 -1.1 -2.7 3.1

2.3 -.02 -10.8 -2.6 -1.5

’ Flow DeviatiOn: Windbox

-1.6

10.21

4.8

-5.1

10.6

13.3

10.4

13.1

-0.8

9.3

2.1

-2.9

RJM Corporation ¯ Ten Roberts Lane, Ridgefield, CT 06877 ¯ 203 438-6198 ¯ Fax 203 431-8255

IP7 000879



29

It is also clear that the middle two windboxes, and especially the third windbox

.... 1&.. of the unit, have higher *~’*~’ ~,m,,.i ti~e top o2 theup ,-’n ~ach o’. ~ ~u~ mass flows that -" "~

bottom windboxes on either side. The bottom windboxes exhibit the most air

starved conditions.

5.4 Perimeter Loading Distribution Deviations

Perimeter loading distribution deviations on Unit No. 2 are extreme. Ideally,

burner perimeter loading distribution deviations, which are deviations in airflow

around the circumference of the burner, should fall within +5% for optimum

operation. Acceptable perimeter loading distribution deviations are less than

+10%. However, on Unit 2 no burner falls within these ranges. Minimum

values are + 15% and -16%. Maximum values are +41% and -43% for the outer

zone and +67 % and -40 % for the inner zone.

Examination of the 3-D velocity profile cones in the Appendix for each burner

graphically shows how extreme the airflow variances can be within burners such

as C6, H6 and B2.

Distortion of the burner backplates and outer zone front and backplates may be

contributing to the extremes in perimeter loading distribution deviations.
However, it is the opinion of RJM Corporation that the most significant cause of

the perimeter loading distribution deviation problems are windbox vortex eddies

which are cascading down onto the burners and interrupting flow patterns. It is

clear from the topographical diagrams contained within the Appendix that these

windbox eddies are also disrupting flow over the air doors and air vanes as

indicated by the regularity of peaks and valleys around the perimeter of the

burner.
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The only acceptable solution for correcting the perimeter loading distribution

deviation~ is to cenduct rand ~rfov¢ model study te k~ate the oxigin of, and to

eliminate the incidence of windbox vortex eddies.

5.5 Potential Problems

All of the segregated windbox units that RJM Corporation has tested to date have

exhibited severely disturbed flow patterns shown on Unit No. 2. However, Unit

No. 2 has the most severely disturbed flow patterns of all units test to date. The

degree of airflow disturbance raises potential problems in three areas as follows:

Airflow Measurement - IPSC is considering installing airflow metering

equipment on each windbox in order to balance airflows. The cost for

installing such equipment and integrating it into the control system is

estimated at from $1 million to $1.5 million. Possible equipment choices

include pitot tube arrays, air foils and stacked hot-wire anemometer

arrays. Air foils and pitot tube arrays require uniform airflows for

accurate reading. Pitot tube and air foil systems will not work accurately

in the disturbed flow fields on Unit No. 2. These systems utilize common

manifolds for sensing taps. Large variations in static pressure or velocity

pressure from one tap to another sets up internal flows in the manifold

resulting in significant airflow measurement error.

Hot-wire anemometer arrays are subject to error when the potential for

reverse flow conditions occurs such as can be found in turbulent vortex

eddy wakes. These wakes occur when there is flow separation such as is

suspected on Unit No. 2. The reason that error occurs in the hot-wire

anemometer arrays is that they are not directionally sensitive -i.e., they

cannot measure whether the direction is into or out of the windbox.

Therefore, a hot-wire anemometer sensing probe in the wake of a vortex
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may actually be measuring a velocity vector which is moving in the

opposite direction from she s~ondap~’ airflow n~oving intc, ~hc windbox.

However, the sensing array does not recognize the direction and,

therefore, averages this velocity point into the total average as if it were

in the correct direction.

In reality, airflow sensing or metering equipment for each windbox is not

needed on Unit No. 2. If the airflows to the burners are balanced to

within +__5 % the need for direct metering of air to individual windboxes

becomes unnecessary.

Balancing the airflows to the burners requires a one-time charge estimated

to be between $175,000 to $275,000 inclusive of all modeling and

installation charges. This is equal to less than 25 % of the capital cost for

installing metering equipment which is estimated to be between $1 million

and $1.5 million installed. Balancing the burners in lieu of installing

individual airflow metering equipment also would eliminate the need for

ongoing maintenance and calibration of the metering equipment.

o Tube Wastage - The possibility exists for long-term tube wastage due to
oxidizing/reducing atmosphere reactions. Wastage areas will be located

locally around bumers which have extreme perimeter loading distribution

deviations. The high excess air portions of these burners will have highly

oxidizing atmospheres. However, the low airflow sections of these

burners will have strong reducing atmospheres. The natural recirculation

pattern from the flame envelope to the front wall in the immediate region

around the throat means that these oxidizing and reducing atmospheres
will be constantly sweeping furnace wall generating tubes around the

burner discharge. It is the boundary between the oxidizing and reducing

atmospheres where the tube wastage will occur. The oxidizing and
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reducing atmosphere boundary will oscillate somewhat. In the oxidizing

mvde tube me~J surface will oxidize aaid p~oduce an oxide coating.

When subject to the reducing atmosphere this coating is stripped away and

re-entrained in the flue gas as fly ash. As a result, tube metal surface has

lost a layer of metal a few molecules thick. Over a five-to-fifteen year

period of time the wastage problem can be significant enough to result in

water wall failures. Ultimately, entire sections of the water wall may

have to be replaced.

In view of the above long-term phenomenon, it is important that perimeter

loading distribution deviations be normalized so that an oxidizing

atmosphere is retained throughout the entire perimeter of the burner. This

can be achieved by airflow modeling and balancing.

Superheater and Reheater Hot Spots Burners having high airflow

deviation, especially towards the middle of the windbox and in the lower

elevations of burners, have the potential for creating localized hot spots

in superheater and reheater steam outlet tube bundles.

These burners have high gas mass flows and because they are shielded

from radiating to the water wall tubes by surrounding burners they also

have very high temperatures exiting the furnace. The flows from burners

do not mix in the furnace. They stream tube throughout the entire boiler.
Therefore, a high mass flow, high temperature stream tube from a burner

generates a very high heat flux in a small localized area going into the

superheater or reheater tube bundles. If the superheater tube outlet

temperature is at or near its maximum design operating temperature, it is

possible that this localized overheating will exceed safe operating tube

metal temperatures. It has been found in some units that long term, such

localized overheating ultimately leads to tube failure.
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Balancing airflows between burners to within +5% will eliminate the

potzn*.iat for this ty~ of problem eccurring, it will ’~so norm’,dize

temperature and mass flow profiles across the unit which improves unit

heat absorption efficiencies.

5.6 Out-of-Service Burners

A single test was run on the B windbox burners simulating an out-of-service

burner condition. Windbox dampers were set at 30% open and a complete air

distribution test series was run on the six burners. Test results are summarized

in Table 5.

Analysis indicates that the out-of-service damper setting passes 27% of the flow

as compared to a 100% open damper setting. (The 55% B windbox damper

velocities were prorated up to 100% damper velocities using H windbox test data

at 100% and 55% loads.)

At the 55% damper setting, airflow balance within the windbox was within

+3.8%, -3.9%. However, in the out-of-service condition, flow deviations range

expanded to +8.2 %, -21.3 %. A review of the data shows that there was a

dramatic reduction in airflow to the B1 burner. A possible cause of the shift in

this flow pattern may be due to the fact that the windbox damper on the B1

burner side is closing at a faster rate or does not have the same true percent open

area as the windbox dampers on the other side.

It is recommended that IPSC carefully review the synchronization of all windbox

dampers over their normal operating range. The full 48 burner tests also indicate

that windbox damper synchronization may be a problem.
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One Hundred Percent Airflow Test

A single test was run on all six burners on the H windbox with airflows at the

100% open position. At the 55 % damper position, the airflow deviations between

burners was +7%, -7.42%. At the 100% open position, airflow deviations

ranged from +5.3% to -6.9%. An examination of the change in flow deviation

from burner to burner at these two different damper settings indicates that the

flow patterns are the same while the magnitude of the flow deviation tends to

decrease somewhat at the 100% damper position. However, the extreme flow

disturbances noted in the windbox remain and the small change in total flow

deviations might be due to variances in this disturbed flow condition.

Perimeter loading distribution deviations on individual burners at 55 % and 100%

damper settings are essentially the same. The percentage variation of the

perimeter loading distribution deviations shifts up or down regardless of damper

setting. This indicates that there are disturbances in the windbox that are driving

the perimeter loading problems.

5.8 Burner Settings

Air door positions were set by plant personnel from inside the windbox to the

following positions:

Spin Vanes = 100% open

Inner Zone Exit Plane = RJM Swirler

Outer Zone = 100% open

5.9 Test Apparatus

Coal pipe elbows were removed and support tubes of 21/2" Schedule 40 pipe with

two sets of 3 support legs were inserted into the burner PC tube. The probe was
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inserted through the support tube and positioned perpendicular to the burners axis

via mechanical linkage in the plane of the burner throat. The test probe has a

sensing unit which integrates data over a 3" element length. Data is collected

clockwise in 15 ° increments in the burner throat around the burner axis as viewed

from the firing isle. The 0° data position is at the top dead center position in the

burner. A separate probe setup was used for each air zone (inner and outer) in

the burner.

The probe output is the actual velocity compensated for the windbox temperature.

Upon achieving stabilized probe readings, a microprocessor captures a ten second

data window and calculates the average, minimum and maximum values. The

probe has a one-second response rate and can measure velocity values on airflow

vectors which are within +50° of an axial flow vector. The repeatability of the

apparatus is 0.25 % with an absolute value reading accuracy of + 1.5 %.

5.10 Validity of Test Results

The question frequently arises as to how accurately cold flow test results resemble

actual secondary airflow conditions under normal firing conditions at full load and

at lower loads. To assure that cold flow test results will accurately predict actual

unit performance, RIM Corporation adheres to the flow modeling standards

regarding geometric, dynamic and kinematic similarity.

Geometric similarity requires that the model being tested have the same linear,

area and volumetric ratios as the full-scale unit. Since RIM Corporation uses

your unit as our test model, a geometric scaling factors are exactly equal for both

cold and hot flow tests.
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Dynamic similarity requires that the force ratios acting on the fluid particles

thr~tgh_.., . flow pattern be the aarne. Since ~h~. same .....~,~,~. being used

on the full-scale unit, the dynamic similarity is the same for hot and cold flow.

Kinematic similarity exists between the model and the unit when their streamlines

are geometrically similar. The standard for the industry is to use Reynolds

number limits for kinematic similarity. When Reynolds numbers exceed 20,000

the flow is fully turbulent. Therefore, the streamlines in the test unit and the

actual unit will react in the same fashion. The Reynolds numbers for cold flow

and actual full load and minimum load conditions for Unit No. 2 far exceed the

minimum number of 20,000 and are shown below.

RTo = 2.04 X 106

RFuu L=d -’= 0.5 X 106

R~i~ Load = 0.2 X 106

Since geometric, dynamic and kinematic similarity has been preserved throughout

the testing, the results contained in this report accurately depict the actual flow

conditions in the unit under normal firing operation.

5.11 Unit Test Conditions

The FD and ID fans were brought up to load with flows balanced through each

by equalizing fan amperages. Total flows through the unit were regulated by

windbox dampers.

For baseline testing of the inner and outer zone air distributions and for post

balancing tests of the inner and outer air zone distributions (Tables 1-4), the

windbox air dampers were set at the 55 % open position.
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For the B windbox burner distribution in out-of-service mode, the B windbox

d~mpers were set to 30% open. See T~.ble 5.

For Table 6 the H windbox dampers were set to the 100% open position while

all other burner windboxes were set to 55 % open position.

RJM Corporation ¯ Ten Roberts Lane, Ridgefield, CT 06877 ¯ 203 438-6198 ¯ Fax 203 431-8255

IP7 000888



6.0 APPENDIX

RJM Corporation ¯ Ten Roberts Lane, Ridgefield, CT 06877 ¯ 203 438-6198 ¯ Fax 203 431-8255

IP7 000889



Tables 1 and 2 3-D Graphics

Velocity Potential Profiles

Topographic Diagrams

Velocity Profiles
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BASELIRN OUTER ZONE AIR DISTRIBUTION ANALYSIS

Table 3

Average Velocity All Burners : 3133.13 fps
M&ximu~ High glow DeviAtion : 22,45 ~
Ninimum Low Flow Beviation : -12.97 Z
Total Flow Deviation : 36,42 ~

~ondition Code Trigger Level

Blocked Flow ~*#** I0
Vortex Action VVVVV 20
Flow i Vortex Action *VtV*

Test Point Velocities (Feet/Ninute)

Burner    %     Velocity
Test Point (deg) 0    15    30    45    60    ?5    90 105 120 135 150 165 180 195 210 225 240 255 2?0 285 300 315 330 345 Average Deviation    Peak

BURNER FE6
Nigh -
Low -
AveraEe
PLD~ -
Code -

BURNER FE6
HiLh -
Low -
Average
PLD~ -
Code -

BURNER FN4
Nigh -
Low -
AveraBe
PLD~ -
Code -

BURRER FE3
Nigh -
Low -
Average
PLD~ -
Code -

BURNER F~2
HiLh -
Low -
AveraEe
PLD~ -
Code -

B~RNER
High -
Low -
Average
PLD~ -
Code -

3798 3875 3707 3389 4228 4465 4228 3829 4482 4362 3589 3969 3922 2890 2939 3333 3707 2865 2890 3389 3238 3783 4212 4113
2927 2495 2528 2335 2377 2484 2890 2841 2698 2876 2866 3[97 244l 2224 ~264 2652 2595 2156 2204 2377 2346 2561 3015 2889
3434 3013 3060 2903 3830 3491 3670 3210 3907 309! 3292 3691 2759 2405 2754 3100 3216 2482 2553 2939 2664 320~ 3779 3381

9 -6 -3 -S 21 II 13 2 24 -2 4 17 -13 -24 -13 -2 2 -21 -19 -7 -16 2 20 7
*vtv *vtv *v*v #v*v vvvv vvvv vvvv tV*V vvvv wvv *v#v t,t, *vtv *v*v *V~V *VtV *V*V ~VtV tv*v *VtV *VtV tV*V VVVV vvvv

3155    0,?1

3614 3891 4195 3753 4065 3814 3663 3431 4001 ~663 3459 3502 3105 3118 3361 3488 3678 3906 3678 3319 3891 4097 4345 4081
3171 2989 3278 2473 2769 2294 2617 2484 2572 2419 2539 2583 2377 2398 2927 2484 2733 3002 2098 2204 2254 2165 2939 2977
3518 3518 3759 2997 3339 2898 3243 2844 3532 ~955 3225 2940 2627 2860 3175 2983 3212 3432 2564 2679 2854 3354 3703 3662

II II 19 -5 6 -8 3 -I0 12 -7 2 -7 -17 -9 0 -6 2 9 -19 -16 -I0 6 17 16
**~* tV*y vvvv *v*v vvvv *v*v #v*v *v~v vvvv ~v*v *v*v *Y*V *VtV *vtv t,tt *vtv *VtV tV*V #v*v tvtv tv*v VVVY vvvv vvvv

3162    0.92

0118 3560 4329 4228 426l 3953 4396 4162 8902 408t 4130 3389 3028 3875 3875 3417 3197 3306 3197 3574 33?6 G28 4033 370?
2254 2294 2663 3502 2686 2939 3066 2356 1970 2234 2662 2430 2185 2398 3131 3066 2335 2294 2042 2006 2841 2952 1943 2204
2651 2954 3778 3985 3282 3535 3785 2840 2534 35~0 3229 2880 2495 3498 3400 3190 2642 2995 2521 2985 3090 3734 2968 2734

-15 -6 21 27 5 13 21 -9 -19 12 3 -8 -20 12 9 2 -16 -4 -20 -5 -1 19 -5 -13
*V*V ~V*V VVVV VVVV *V~V VVVV VVVV *V~V VVVV VVVV *V*V tV*V #V*V ~ ~ #V#V ~V*V *V¢V *V*V ~#t* VVVV VVVV ~V*V

3134    0,01

3474 3375 3265 34?4 3361 3389 3906 3953 3184 2284 2214 3347 3347 3028 3079 3131 3738 3906 3875 409? 3445 3985 3969 3648
2462 2294 2098 2325 2672 2675 2769 2561 1815 1818 1734 1774 2629 1807 1891 1952 2629 2686 2698 3106 2473 2841 3197 2506
2950 2694 2519 2964 2913 2998 3448 3157 2209 2040 1933 2913 3003 2196 2587 2484 3347 3198 3466 3478 2845 3451 3621 2963 289I -?.74

2 -7 -13 3 l 4 19 9 -24 -29 -33 l 4 -24 -ll -14 16 ll 28 20 -2 19 25 3
*Y*V ~V~V *VtV *VtV *V*V tY#V VVVV VVVV *VtY t**t ~VtV *V*V tV~V tY*V tvtv *VtV VVW VVVV VVVV VVVV *YtY VVVV *V~V

3066 3278 3663 3488 3860 4049 4097 3953 4081 4017 2721 3545 3633 4033 3938 4146 4081 2877 3118 2939 3361 4570 4379 3922
2024 1790 1782 2572 2829 3265 2710 2977 2024 2264 2346 2495 3224 3459 1988 2042 2398 2315 2061 1997 2098 2769 2336 2484
2566 2146 2947 3028 3334 3?lI 3249 3495 3390 2705 2566 3232 3425 3862 2376 3511 2832 2593 2375 2382 2855 4105 2864 3309    3036 -3,11

-15 -29 -3 -0 10 22 7 15 12 -11 -IS 6 13 27 -22 16 -7 -15 -22 -22 -6 35 -6 9
~VtV *VtV ~VtV *VtY $V*V t*** ~V*V *Y*V *YtV tVty *1#* ~VtV ~**t it** *VtV VVVV *YtV ~*** *VtV *VtV *VtV VVVY VVVV *VtV

3922 3692 4033 4146 4130 4414 4081 3969 3560 3347 3053 4017 3875 3722 3375 4245 4179 4065 4312 4278 4017 3875 4113 3589
2841 2617 2606 3333 2939 3319 3474 2550 2698 2595 2698 2769 3417 2675 2550 2640 2640 2663 3445 2640 2462 2583 2841 2804
3285 3168 3578 3662 3451 3955 3859 2926 3221 2861 2857 3608 3625 3191 2884 3776 3038 3624 3944 3143 3313 3391 3356 3154 3370 7,55

-3 -5 S 9 2 17 15 -13 -4 -15 -16 ? 8 -6 -14 12 -lO 8 11 -7 -2 l -0 -6
~V~V #V*V VVVV VVVV VVVV #V*V *V*V *V$V ~*** VVVV ~*~ ~V#V #V¢V VVVV VVVV VVVV VVVV VVVV VVVV #V*V VVVV $V*V

4482

4345

4396

4097

45~0

4414



¯ ¯
TesL PoinL (deg) 0    ]5    30    45    60    75    90 105 120 ]39 150 165 180 196 210 225 240 255 270 285 300 315 330 345 Average DeviaLion    Peak

Low -
Average
PLDg -
Code -

High -
Low -
Average

Code -

High -
~ov -
Average
p~ -
~ode -

01gh -
Gow -
Average
PLg~ -
~ode -

FA2

Low -
Average
PGP~ -
Co~e -

H£gh -
~ow -
Average

Code -

High -
~ow -
Average

Code -

High -
Gow -
Average
PGD~ -
~de -

4345 4552 4448 4800 4712 4431 42X9 3736 3347 3545 3446 2942 2745 3969 9753 3306 3459 2040 ~6~ 2604 2677 3536 4312 4605
2484 3891 4097 4228 4113 3663 2877 2853 1734 1815 1618 1574 1874 2606 2617 2663 2829 2387 2042 2377 2346 2506 2517 3936
3994 4255 4293 4482 44!9 4044 367~ 3259 2105 2990 2014 1801 2513 3555 2975 2966 3051 2650 2959 2569 2609 2659 3973 4295 9240 3.42

23 31 32 38 36 26 13 1 -33 -7 -38 -42 -22 lO -6 -8 -6 -18 -27 -21 -19 -12 20 33
VVVV *V~V tv,v *V*V ~V*V ~V*V ~V*V ~YtV ~VtV tV*V *~** ~* tVtY ~V~V ~t~, *~t* tVtV ~V*V

3238 3969 4500 4312 4448 4345 4146 4535 3783 3768 3814 3663 3144 3238 3753 3574 3236 3922 3614 3648 4535 4587 3753 3375
2746 2757 3516 2572 3389 3079 3144 2853 2473 2052 2185 2388 2315 1874 1891 2254 2315 2234 2914 3002 3015 3158 2927 2804
2999 3409 3918 3227 4037 3598 3717 3495 3240 2339 3262 2710 2926 2243 3142 2625 2564 3484 3260 3327 4092 3682 3285 3091

-7 5 21 -0 25 11 15 8 0 -28 1 -16 -10 -31 -3 -19 -21 7 I 3 26 14 2 -4
tit* tY~Y VVVV VVVV VVVV VVVV VVVV VVVV *VtV tVtY tYty tVtV ~YSY SVtV tV~Y *~tV SVSV tYSP SYtV t~tt VVVV VVVV SV$V tt*~

3236    3.27

4694 3431 3251 3361 4414 4345 3753 3814 3618 3985 4081 3118 3265 3417 3278 4212 4312 4803 4821 3891 4278 4245 4245 4641
2890 2572 2484 2550 2528 275? 2517 2606 2451 2952 2335 1848 1758 2484 2419 2757 3560 2517 2902 3251 3292 3131 2224 2294
3463 2986 2833 2908 3754 3205 3069 3230 2962 3495 2781 2203 2740 2875 2913 3512 4010 3842 3585 3590 3851 3799 2902 4017

6 -9 -12 -II 15 -0 -6 -i -I0 7 -15 -33 -18 -12 -If 7 22 17 9 I0 18 16 -II 23
VVVV *V*V *V*V *V*V VVVV VVVV *V*V *V*V *V*V *V*V *V*V *V*V *V*V *V*V *V*V *VtV **** VVVV VVVV **t, *V*V tVtV *VtV VVVV

3274    4,50

3531 3319 3417 3389 4535 4245 4130 3985 4465 5007 5007 4785 4694 3783 3063 3238 3306 3985 4182 3028 3938 3753 3~98 3722
2451 2398 2745 2539 2877 2890 3333 2117 2234 2595 2146 2117 3306 2061 1970 2127 2506 2617 2377 2C33 2146 2606 2686 2484
3086 2882 3040 2960 3873 3360 3762 2859 3302 4611 2963 4180 3831 2596 2432 2676 2873 3594 2943 2531 3156 3212 3127 3336

-4 -I0 -9 -8 21 5 17 -17 3 41 -7 30 20 -19 -24 -16 -I0 12 -8 -21 -I 0 -2 4
*VtV *V*V **** *VtV VVVV *V*V **** *V*V *VtV VVVV VVVV VVVV VVVV *V*V *V*V *VSV *V*V *VtV *V*V *VtV *V*V *V*V *VtV *V*V

3204    2,25

3909 2692 3633 2574 3488 3~22 4085 9753 2707 3692 3403 3347 2902 3648 3431 3722 4245 3829 4049 4261 3306 3545 3768 3938
3068 3158 2989 3053 2484 2757 3197 2877 2792 2108 2377 1979 2033 2462 2473 2517 3365 2710 2853 2629 2698 2606 3131 3092
3532 2467 327~ 3289 2807 3293 3598 8418 330? 2616 2879 2257 2522 3206 2748 3262 3?02 3294 3343 3424 2921 3140 3461 3679

II 8 3 3 -9 3 13 7 4 -18 -i0 -29 -21 I -14 2 16 3 5 8 -8 -I 9 15
3187    1.73

4345 4329 4465 4379 4396 3969 3922 2939 2787 3389 3474 3589 3604 3753 3753 3814 3891 3753 3417 3399 3804 3648 3707 4049
3333 3604 3574 3692 2528 2652 2185 2388 1618 1710 2853 3092 2539 2572 2033 2356 2875 1882 1079 2745 2710 2841 3015 3417
4041 4004 3975 4046 2887 3510 2531 2650 1942 2964 3219 3353 2777 3386 2620 2904 3375 2429 2980 3044 3179 3247 3441 3760

27 26 25 27 -9 I0 -20 -16 -39 -7 i 6 -13 7 -18 -9 6 -24 -7 -4 0 2 8 18
VVVV VVVV *PtV *V*V **** *V*V *~*V **** *~** *VtP *V*V *V*V *V*V *V*V *V*V *V*V **** *VtY *V*V

3389 3445 3502 3891 3663 3545 3015 3144 3445 3251 3722 3692 3409 3053 3678 3753 2927 3224 3066 3908 3707 3545 4017 3678
2769 2927 2780 2964 3079 2346 2108 2090 2484 23~5 2377 2042 1979 2214 2757 2539 2461 2274 1970 ~016 2528 2952 3106 2952
3079 3185 3221 3432 3405 2919 2546 2651 3041 2500 3364 2467 2214 2759 3445 3119 2639 2831 2251 3279 2912 3319 3514 3307

3 7 8 15 14 -2 -15 -II 2 -13 13 -17 -26 -7 16 5 -II -6 -24 I0 -2 II 19 II
**** **** *Y*Y VVVV *V*V *V*V *V*V *Y*Y *Y~Y VVVV YYVY *1,* *V*Y VVVY VVVV **** *V*Y ~Y*Y VVVV VVYY **** VVVV

3177    1,39

2979    -4.92

3197 3265 3445 3560 3053 2939 3118 3648 3417 3~14 3922 3829 3158 3278 3692 3985 4065 3560 3692 4212 4162 3678 3278 3028
2572 2175 2356 2089 2127 2061 2244 2804 2214 ~550 2952 2877 2528 2721 3914 3459 2977 2865 2964 2939 3319 2409 2441 2441
2864 2681 2994 2556 2566 2482 2735 3386 2700 3361 3509 3206 2826 3065 3439 3882 3373 3253 3367 3705 3683 3958 2883 2740

-7 -13 -3 -17 -17 -19 -II 7 -12 9 14 4 -8 -0 12 20 lO 6 9 20 20 -4 -6 -ll
***1 *V*V *V*V *V*V *V*V *V*V *VCV *V*V ¢V*V VVVV VVVV VVVV t*$* **** ¢V*V VVVV **** **** VVVV VVVV *V*Y ’V*V 1’*$

3080    -1,70

4803

4587

4821

5007

4261

4465

4017

4212



¯ ¯
Burner     %     Velocity

Test Point (degl 0    15    30    45    60    75    90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 Average Deviation    Peak

BURNER FF4
BiKh -
Low -
Average
PGD~ -
Code -

FF3

Lou -
Average

Code -
BURNER FF2

High -
Low -
Average

Code -
BO~NER

High -
Low -
Avernge
PLDH -
Code -

BURNER FB8
High "

Average

Code -
BURNER FB5

High -
Low -
Average

Code -
BURNER FB4

High -
Lo~ -
Average
PLD~ -
Code -

BURRER FB3
High -
Low -
Averoge

Code -

3015 3531 3618 3488 3783 4278 4245 3361 3663 3531 3604 3753 3514 3197 3306 3796 3502 3431 3589 3333 4179 4065 3265 3118
1559 1750 2550 2356 2606 2561 2561 2484 27~0 2356 2326 31~I 2675 264~ 2127 2204 304~ 2769 2769 2675 2603 2676 2668 203~
2275 2727 3087 2874 8943 3555 3224 2986 31L7 2693 3264 3498 2944 2887 2533 3271 3261 3100 3254 3016 3372 3002 2877 2484
-25 -I0 8 -5 -2 18 7 -3 5 -II 8 16 -2 -4 -16 9 8 3 8 0 12 2 -5 -18

*V*V *V*V *V*V *V*V *V*V VVVV VVVV *V*V *V*~ *V*~ *V*V **** SV*V **** *V*V *V*V **** **** *V*V *11’ VVVV VVVV *V*V

3013    -3.82

3211 2816 2419 3319 3502 3574 3375 3768 4212 4081 3969 3285 3002 2841 2853 3953 4085 4097 3892 3875 3238 3768 3502 2733
1908 1679 1531 1510 2663 1891 2224 8733 3516 3648 2146 2346 2346 1710 1710 2617 3053 2572 2865 2721 8254 2462 2165 1926
2481 2090 1319 2166 3124 2464 2990 3375 3945 3864 2109 2813 2593 194~ 2576 3564 3534 3151 3270 3124 2731 2896 2605 2309
-14 -27 -34 -3 9 -14 4 18 38 35 -5 -2 -lO -32 -I0 84 23 I0 14 9 -5 I -8 -19

*V*V *V*V *V~V *V*V *V*V *V*V *V*V *V*V VVVV *V*V *V*V *V*V *V*V VVVV VVVV VVVV ~V*V VVVV *V*V *V*V *V*V *V*V

2866    -6,53

3015 3914 2640 8816 3451 3403 3306 3144 3502 3319 3278 3197 3815 4113 3798 3361 3171 4312 4113 3531 3389 3985 2617 3144
1538 1818 2108 2117 1782 1970 2430 2254 2409 8305 2441 8451 2430 3431 2885 2675 2388 2617 2781 2441 1760 2089 1728 1848
1894 8354 2337 2530 2133 2913 3042 2899 3143 2683 3006 8693 3367 3706 3156 2985 2738 3699 3218 3023 2150 2722 2042 2688

-32 -16 -16 -I0 -24 4 9 -3 13 -} 8 -3 21 95 13 7 -2 33 15 6 -23 -2 -27 -4
*V*V *V*V *V*V *V*V *V*V *V*V *V*V *V*V *V*V *V*V *V*V *V*V *V*V *V*V *V*V *V*V VVVV VVVV *V*V *V*V VVVV *V~V *V*V

2790    -I0.94

3375 3445 3985 3922 4119 4785 4605 2902 3319 3445 2853 3474 3381 3234 33!9 3184 3040 3878 3892 3633 3474 3389 3403 3361
2108 2733 3068 3144 3560 3814 2108 2409 2745 2398 2204 2325 2939 2294 2070 2572 8495 2528 2583 2640 2506 2902 2675 2883
2945 3109 3828 3554 3929 4451 2690 2845 3114 2689 2394 3176 3150 2492 2594 2848 2804 3258 2906 3192 3007 3108 2984 3044

-4 I 18 18 86 45 -12 -14 I -13 -22 3 3 -19 -16 -7 -9 6 -5 4 -8 I -3 -I
3071    -1,99

3319 3028 3814 3906 3969 3589 3618 3531 3692 3560 3531 3375 3389 3265 3984 2675 2817 2398 2539 2346 2710 2606 3753 3814
2244 2089 2858 3002 2098 2698 8484 2156 2617 3002 2084 2194 2865 2539 1832 1908 1908 1545 1734 1874 2052 1790 1848 3079
2585 2627 3866 3648 3248 3077 3287 2702 3384 3362 2465 2976 3187 8826 3095 2453 2180 1941 2215 2111 2400 8063 3187 3496

-7 -5 18 31 17 Ii 18 -3 20 18 -ll 7 15 2 -24 -12 -21 -30 -20 -84 -14 -26 15 26
*VtV *V*V VVVV VVVV VVVV VVVV VVVV *V*V VVVV **** *V*V *~*V **** *V*V *V*V *V*V *V*V *V*V *V*V *V*V *V*V *VtV VVVV

2775    -II.43

3403 3488 3361 4049 3814 3531 2757 3459 3560 3589 3502 3531 3445 2617 3251 3292 2989 3814 3829 3604 4017 3891 3618 3403
2652 2829 2325 2484 2606 2315 2264 2409 1988 1979 2495 2617 2377 2294 2409 1840 2024 2148 2451 2398 2853 2640 2829 2733
2978 3173 2737 3570 3055 2675 8484 3126 8515 3025 2788 3230 2646 8461 2905 2225 2470 320{ 2823 304i 3645 3056 3134 3028

2 9 -8 22 5 -0 -15 7 -14 4 -4 II -9 -16 -0 -84 -15 {0 -3 4 25 5 7 4
*V*V **** *V*V VVVV VVVV *V*V **** *V*V *V*V *v*v *V*V *V*V *v*v **** *V*V *VSV *VSV VVVV VVVV *v*v VVVV VVVV *v*v

2917    -6.91

3197 3459 83HI 3319 3361 3118 3381 3251 3066 2964 3319 3446 3053 3403 3211 3197 3633 3660 3224 3589 3663 3079 2939 3066
2886 2804 2284 2294 2484 2441 2461 2517 2108 2175 2367 2070 2175 2017 2244 2234 2617 2595 2710 2581 2617 2441 2388 2117
2937 3193 8789 2735 2937 2821 2909 ~935 ~636 2482 2887 2485 2668 3100 2597 2758 3370 8999 2014 3181 3098 2693 2687 2426 2841 -9,31

3 12 . -2 -4 3 -I 2 3 -7 -13 I -13 -8 9 -9 -3 19 6 3 12 9 -5 -6 -15
**** VVVV VVVV VVVV *V*V VVVV *V*V *V*V *V*V VVVV VVVV *V*V VVVV *V*V *V*Y VVVV VVVV **** ~YYY VVVV *V*V **1’

35T4 3202 3663 3589 3531 3445 3251 3488 3707 3768 2927 3092 3079 2877 3906 3738 3118 3969 3722 2780 3474 3860 3284 3403
2652 2404 3015 3028 3002 2641 2628 2696 2653 2224 2430 2146 23H7 2244 2473 2617 2052 2315 1952 2060 ~430 211T 2868
3037 2956 3423 3330 3217 3142 2763 3109 3434 2704 8858 2899 2590 3620 33i~ 3038 2448 3240 2556 2326 2968 2693 2793 3093 8919 -6,85

4 I 17 14 lO 8 -5 C i8 -7 -9 -8 -11 -lO IO 4 -16 II -18 -20 2 -8 -4
VVVV *V*V **** **** *V*V *V*V VVVV VVVV **** *v*g *V*V *V*V VVVV VVVV *V*V VVVV VVVV *V*V *V*V VVVV *V*U

4278

4212

43H

1785

3969

4049

3663

3969



¯ ¯ ¯
AIR DISTRIBUTION ANALYSIS

BASELINE OUTER ZONE AIR DISTRIBUTION ANALYSIS

Burner     %     VeloeiOl
Tent Point (deg) 0    15    80    45    gO    75    90 105 120 135 150 165 180 195 210 225 240 255 270 288 300 315 330 345 Xveruge Deviation    Peak

BURNER FB2
Nigh -
Lou
Average
PLD~ -
Code -

BBRNER FBI
High -
hou
Average
PLD~ -
Uode -

BURNRR
High -
Low -
Average
PLDX
Code -

BURNER RD2
High -
Low -
Average
PLD~ -
Code -

BURNER
High -
Low -
Average
PLD~ -
Code -

BURNER
High -
Low -
Average
PLU~ -
Code -

BURNE~
High -
Low -
Average
PLD~ -
Code -

BURNER
High -
Low -
Averuge
PLD~ -
Code -

3002 2852 2877 2617 2939 2780 8877 2733 24g4 25Ug 2885 8431 3171 2841 2977 3224 3663 3474 3692 3922 3692 3106 3574 3516
2325 2175 2185 1798 1934 1807 1790 2244 2070 2194 2175 2117 2517 2430 2561 2806 2952 2877 3002 3040 2896 2377 2572 1742
2637 2372 2584 2136 2487 2125 2528 2412 2264 2350 2541 3005 2724 2667 2723 2980 3287 3242 3347 3549 3154 2688 3247 2389 2127

-3 -13 -5 -22 -9 -22 -7 -12 -17 -13 -7 I0 -0 -2 -0 9 21 19 29 30 16 -2 19 -12
*VtV **1* *V*V *V*V *VtV *V*V *V*V *1,* ***1 t*** *VtV *VtV *V*V t*** t,t* *V*V t*** VVVV VVVV *VtV VVVV *V*V

-12.97

3922 3985 3798 3488 3333 3079 2539 2927 2939 2877 2902 3015 2853 3040 2877 9092 4097 4049 3197 3446 3829 3953 3722 3633
3053 3028 3278 2757 2710 2214 1798 1943 2156 2484 2388 2583 2127 2315 2244 2346 2902 2769 2652 2841 2927 3306 2841 3105
3619 3570 3540 3099 2984 2581 2208 2827 2540 2704 2652 2800 2315 2762 2477 2766 3775 3069 2932 3160 3421 3622 3249 3380 2988 -4.62

21 19 18 4 -0 -18 -28 -15 -15 -i0 -11 -8 -23 -g -17 -7 26 3 -2 6 14 21 9 13
VVVV VVVV tV*V t,t* *VtV *VtV *V*V *VtV **t* ***1 *it, *V*V tV*V *V*V *V*V VVVV VVVV tttt 1,1, VVVV VVVV

3205 3431 3118 3118 3197 3516 3347 2561 3474 3446 3459 3333 3445 3474 4097 3891 3531 3171 3211 2829 3389 3753 3604 2964
2640 2617 2335 2409 2462 2733 2006 1997 1997 278C 2769 2617 2710 2481 2675 2629 2710 2377 2335 1962 2136 2617 2481 2368
2935 3003 2636 2687 2829 3149 2482 2316 2879 3218 3090 3055 3258 2858 3624 3305 3046 2703 2716 2267 2911 3173 2848 2614 2900

1 4 -9 -7 -2 9 -14 -20 -I ii 7 5 1B -1 25 14 8 -7 -U -22 0 9 -2 -10
***1 *V*V *V*V *V*V tVtV *VtV *VtV *V*V *VtV it** **11 *VtV *VtV *V*V VVVV VVVV *V*V *V*V *V*V *VtV *VtV VVVV tVtV *VtV

-7.44

3474 3403 3502 3604 3361 3002 3445 3361 3531 3251 3066 3066 2841 2927 2780 2473 3211 3224 3531 3445 3798 4146 3814 3738
2804 2606 2186 2506 2117 2108 2377 2006 2214 2617 2683 2899 2070 2070 2006 1862 2185 2710 2681 2386 2572 3251 2629 3306
3194 2988 2755 3229 2389 2609 3066 2499 2899 2884 2872 2806 2399 2838 2390 2137 2856 2956 3122 2878 3400 3687 3408 3537 2900

lO 3 -5 ii -17 -I0 6 -14 -0 -, -i -3 -17 -9 -18 -26 -2 2 8 -I 17 27 18 22
*1’* *V*V *V*V tV*V *V*V tV*V *V*V *V*V *V*V 1~** *11’ 1’** *VtV *VtV tVtV *V*V *V*V 1’*1 tV*V *V*V VVVV VVVV VVVV

-7,43

2829 3079 2816 3545 3040 3678 3118 2939 3092 3319 3171 3251 3224 3488 3224 3707 3306 3028 3738 3814 4766 4081 3875 3906
1734 1656 1979 2156 2356 2358 2117 2175 1790 1857 2358 2274 2284 2430 2175 2274 2484 2015 2254 3105 2733 2698 3040 2572
2140 2573 2305 2925 2720 3017 2499 2522 2342 3789 2784 2682 2824 3083 2552 3264 2958 2464 3207 3453 3527 3230 3469 2935 2844 -9,22
-25 -lO -19 3 -4 6 -12 -Ii -18 -2 -2 -6 -i B -I0 15 4 -13 13 21 24 14 22 3

*V*V *VtV *VtV *VtV *V*V *V*V *V*V *V*V *V*V *VtV tV*V *VtV *V*V *V*V *VtV *VtV *VtV tVtV tVtV 1111 VVVV *VtV *V*V *V*V

4097 3589 3589 3389 4182 4228 4414 3768 4295 4195 3707 4431 4179 3648 3788 3604 3278 3814 4049 3381 3616 3431 3278 4097
1988 1882 2430 2561 2473 3224 3066 2927 2640 2792 2780 2939 2495 2817 2710 2194 2264 2175 2550 2098 2398 1943 2224 2853
2632 2939 2980 2991 3625 3882 3649 3300 3932 3252 3087 3923 2995 3315 3167 2643 2689 3200 3398 2890 3004 2491 2749 3710 3177 1.39
-I? -7 -6 -8 14 22 15 4 24 2 -3 23 -6 4 -0 -17 -15 1 7 -18 -8 -22 -13 17

VVVV *V*V *VtV *V*V VVVV VVVV VVVV *VtV VVVV VVVV *V*V VVVV VVVV *V*V *V*V *V*V tV*V *VtV VVVV *VtV *VtV *V*V *V*V VVVV

3648 3988 4049 4049 3922 4482 4500 4065 3488 3265 3224 3783 3604 2841 2441 2890 3265 3171 2606 3079 3633 4228 4162 4130
2305 2335 3224 3278 3211 3319 3333 2698 2675 2042 2204 2952 2698 1926 1961 2117 2528 2117 1934 1900 2188 3118 2745 2792
2935 3419 3889 9626 3474 4093 3873 3116 3113 2426 2932 3418 2890 2287 2242 2352 2925 2606 2284 2479 3157 3717 3256 3779    3086 -1.51

-5 II 19 17 13 33 26 i I -21 -5 II -6 -28 -27 -24 -6 mi6 "28 "20 2 20 6 22
*VtV *V*V *V*V **t* 1’** VVVV VVVV VVVV *VtV *V*V *V*V *VtV *V*V tVtV tit* *VtV *VtV *V*V *VtV *VtV sVtV VVVV VVVV VVVV

3663 4017 3908 3678 3633 3403 3015 2528 3002 2780 3417 3131 3171 3197 3445 343{ 3798 3531 3197 3278 3002 2939 3053 3648
2914 3347 3131 3028 3105 2617 2061 1790 BII7 8284 2853 2816 2792 8484 2484 2481 2902 2661 2721 2388 2366 2409 2517 2617
3363 3597 3523 3345 3327 2889 2398 2092 2U46 2532 3184 2958 2995 2859 2779 3075 3258 3003 2962 2760 2747 2692 2777 3323 2962 --5,46

14 21 19 13 12 "2 "19 "29 "ii "15 8 "0 i "3 "8 4 i0 l 0 "7 "7 "9 "g 12
VVVV *V*V *V*V *V*V *V*V **** ***t *t** **** *V*V *VtV *VtV VVVV *V*V **** *V*V *VtV **** 1’** VVVV

3922

4097

4097

4146

4766

4431

450O

4017



AIR DISTRIBUTION ANALYH[8
BA6BLIN80UTSR gONE AIB DISTRIBUTIOW ANALY61S

Burner    %     Velocit
Test Point (degl 0    15    30    }5    60    75    90 I05 120 135 160 165 180 195 210 225 240 256 2?0 285 300 315 330 345 Average Deviation    Peak

Low -
Average

Code -

High -
Low -
Average
PLD~ -
Code -

BURNER 863
High -
Low -
AveraSe
PLD~ -
Code -

8H4
Ni6h -
Low -
Avern6e
PLO~ -
Oode -

HB5

Low -
Averase
PLD~ -
Code -

R80
Hi6h -
Low -
Average
PLDX -
Code -

BUgNKR

8i6h -
Low -
Avera6e
PLD~ -
Code -

Low -
Average
PLO~ -
Code -

4145 3531 3783 4152 4329 4162 3986 4382 4587 4152 4195 4130 3560 3092 3417 3753 3518 2792 2816 2964 3292 3738 4448 4312
2927 2841 3265 3184 3251 3488 3131 3692 3674 2002 2914 3333 2234 2244 2?80 3211 2185 3155 2284 805 }689 2652 3224 3278
3408 3156 3538 3687 3780 3834 3522 3994 4324 3309 9808 3691 2582 2845 3120 3548 2503 2608 2517 2872 300{ 3879 3966 3887 3355

2 -8 6 iO 13 14 5 19 29 -i 14 i0 -23 -15 -7 6 -25 -22 -26 -~0 -11 -2 18 14
VVVV **** **** VVVV VVVV *V*V VVVV VVVV VVVV *V*V sV*V **** **** *V*V *V$V ***$ **{* *V*V *V*V VVVV VVVV

3738 300} 3851 4081 4398 4363 4017 4001 3604 3171 4113 4113 3738 2898 34~} {278 4329 4228 4895 42~8 3678 3403 4162 3829
2356 2757 2346 2898 3319 3105 3251 8977 2517 ~0~0 2185 8865 2430 1891 2186 2264 2335 2927 2952 3002 2841 8409 2780 2377
3061 3134 2790 3515 4018 3496 3537 3449 3120 2399 3594 3344 2745 2197 3078 2501 3854 3370 3831 34~6 3317 2935 3594 2854 3221

-5 -3 -13 9 25 8 I0 7 -3
*V¢V CV¢V *V*V VVVV VVVV VVVV VVVV ~V~V

3618 4081 3860 4~28 4312 4179 4278 4431 4482 4694 4278 4605 4552 }278 4295 4~28 4748 4748 4065 35{6 3969 3844 4113 3906
2398 2841 2829 2829 3171 3515 3092 3851 3722 3922 2792 3002 2914 2780 2165 2305 2964 3502 3105 2529 2677 2977 2952 2989
3153 3659 3}05 3629 3797 3790 37}8 }035 4151 4328 3439 4300 3331 4008 2724 3550 4268 3956 3605 28~7 3533 3270 3488 3337 3641
-13

*V*V *V*V *V*V *V*V VVVV **** VVVV VVVV           VVVV VVVV VVVV VW~ ~V *V*V VVVV VVVV *V*V *V*V *V*V *V*V *V*V *V*V

3618 4414 4379 3707 4517 4712 4505 4482 4950 4932 4785 4803 4017 3560 3574 3580 3488 4667 4587 416~ 3578 5026 5102 4448
3092 3306 2721 2526 2792 4097 3158 3238 4146 3311 3197 3560 2841 2885 8274 2517 8640 3053 2829 3008 4683 2798 3265 3144
3406 4127 3469 90?7 3914 4406 3734 4123 4751 3602 }400 4011 3891 3203 2960 3083 3169 4212 3570 3752 {076 4570 3810 3894 3736

-9 lO -7 -18 6 19 -0 I0 27 o} 18 ? -12 -14 -21 -19 -15 13 -4 0 -18 22 5 4
**** *V*V *V*V *V*V *V*V VVVV *V*V VVVV VVVV VVVV ~V~V *1,* *V*V *V~V *V~V *V*V *V*V {V*V ~V*V VVVV VVVV *V*V

3844 4895 4295 4839 4748 4623 4396 4448 4683 4552 4162 4097 3431 4552 4}65 4345 3906 4839 4448 4312 4~41 4868 4895 4}65
2769 8952 3053 3417 3953 3804 3616 3459 3829 2690 2746 2652 2780 8852 3766 8745 2686 3560 2816 3040 3589 3~9~ 4261 2462
3188 3813 3480 }366 4}97 3932 }04? 4091 4440 122~ 3661 3046 3117 4080 }009 3090 3611 4512 3468 4032 4138 4426 4568 3214 3836

-17 -I -9 14 17 2 5 7 16 -18 -4 -21 -19 6 4 -19 -6 18 -10
*V*V *V*V *V*V VVVV VVVV **** VVVV ~VVV *V*V ~V*V **** VVVV *V*V *V*V VVVV VVVV *V*V VVVV VVVV VVVV

d312 4312 3604 4431 5007 4482 4113 4278 4097 3753 4431 4312 3545 3604 8?45 4312 4570 4295 4448 4396 3516 4552 4500 4097
370? 8484 2710 2927 3875 3560 2136 1997 2419 2~04 3171 3131 3238 2127 2156 2284 3488 3389 2989 2721 2792 2964 3381 3066
#056 3165 3203 3740 4450 4059 2716 3790 2850 3~00 4036 3456 3392 2482 236? 3834 4014 3916 3927 3380 3193 4087 3926 3514 3530

15 -lO -9 6 26 15 -23 7 -19 -4 14 -2 -4 -30 -33 3 14 II II -{ -I0 18 II -0
**~* *V*V *V*V *V*V VVVV *V*V *V*V *V*V *V*V *V*V *V~V ~V~V *~** *V~V *V*V *V*V VVVV *V*V *V*V *V*V *V*V VVVV *V*V

3891 3633 3648 3953 3953 3016 3306 4482 406~ ~678 3783 3550 3347 3891 3875 3118 3278 3865 3618 3875 4~45 4195 3860 4065
3184 2356 2710 ~040 2441 2482 2388 2617 2927 292? 3292 2155 2224 2780 2355 2305 8136 2108 3158 2914 3006 2841 287? 3224
3478 8919 3208 3480 2937 ~699 2920 3867 3352 3381 3556 2469 2889 3591 2782 2?25 2370 2669 3397 3208 3818 3285 3467 3764 3168

I0 -8 I I0 -7 -16 -8 22 6 7 12 -22 -9 13 -12 -14 -25 -16 7 ] 14 4 lO
**** *V*V *V*V *V*V *V*V **** *V*V VVVV VVVV *V*V **** *V*V *V*V *V*V *V*V ~V*V *V*V *V*V **~* ~V*V VVVV VVVV *V*V VVVV

3306 3028 3361 3953 4085 4065 4033 3985 4033 4345 4261 3403 2927 3105 3985 3829 3518 3545 3633 4389 3783 4179 3891 39~2
2294 2335 2388 2495 2274 2061 2721 2841 2?82 2902 3066 2358 2346 2539 2617 2234 2346 2908 2572 2617 3028 3088 2539 8538
3679 2688 2773 3353 2774 3219 3198 3197 3146 3907 9710 3728 2631 2795 3570 2773 3146 3165 2921 3738 3~23 3843 3202 2957 3143
-15 -14 -12 7 -12 2 2 2 0 24 18 -13 -16 -ll 14 -12 0 i -7 19 12 16 2 -6

*V*V *V*V *V*V VVVV VVVV VVVV VVVV VVVV VVVV VVVV VVVV *V~V **** ***~ VVVV *V*V *V*V **** *V*V VVVV **** VVVV *V*V VVVV

P,07

2,81

16,20

19,23

22,~5

12,66

1.08

0,32

4587

4396

4748

6102

4895

50O7

446a

4345



Burner    %     Velo¢|tl
Test Point (deg) 0    15    30    45    HO    75    00 ~0{ 120 ~35 150 1H5 180 195 210 825 240 255 HH 285 300 315 330 345 Average Dev£atio~    PeaE

Low -
Average
PLD% o
Code ÷

Average
PLD% -
Code -

BURNER RC5
High -
6ow
Average
PLD% -
Code -

High -

Average
PLD% -
Code -

High -
Low
Average
PLD% -
Code -

H~gh -

PLD~ -
Code -

High -
6ow
Average
PLD% -
Code -

High -
Low
Average
PLD% -
Code -

4130 3092 4065 3?68 3860 43779 4228 3516 3?66 3922 3648 4448 4179 3545 3197 3589 3560 32H 3417 370? 3488 3798 3604 4245
2517 2146 2561 2939 292? 3158 2927 2561 2540 3118 2816 2640 2377 2721 2204 2024 2550 239H 2583 2745 2629 3144 2388 2517
3151 2565 3473 3329 3403 399H 3433 2838 3324 3493 327l 3605 3280 3192 2580 2928 3032 2684 2928 3060 3135 3491 2936 3634

-I -20 0 4 ( 25 ? -II 4 ~ 2 13 3 -0 -19 -H -5 -16 -8 -4 -2 9 -8 14
VVVV CV*V VVW *VtV *V*V VVVV VVVV *VtV *VtV *V*V *V*V VVVV VVVV *V*V *V*V *~¢V *VtV *V*V *v*v *VtV ~V*V ***t ¢VtV VVVV

3604 3938 3814 4017 3?0? 3860 377223604 3238 3347 3158 3389 3224 3560 3211 3531 3?38 3516 3844 3814 4001 3985 4H9 3844
28?? 2686 2617 3lib 3211 2865 2698 2561 2080 H46 2698 2398 26?5 2441 2550 ~561 2853 2482 251? 3285 2?10 3118 3211 2419
32~9 3411 3285 3481 3493 3385 3099 3142 2434 ~820 2886 2?85 29?8 ~914 2890 3096 3159 2935 3399 3541 3288 3462 3685 0039

3 8 4 I0 II ? -2 -I -83 -ll -9 -12 -6 o8 -9 -2 -0 -? 8 I~ 3 IO I? -4
*VtV VVVV VVVV VVVV *~*i VVVV *V*V *V*V *V*V ~V*V ii** ~V*V ~**~ *ViV *V*V tV*V *V*V IV*V VVVV VVVV ~VVV VVVV VVVV

3604 ~ ~ ~459 377~Z4130 4345 3860 3906 4049 3922 337753?68 3092 3?07 3545 3953 3604 35?4 3969 35~1 3306 3403 3663 3403
2506 ?~ ~?~ 3131 3265 3092 3197 334? 2539 1832 1865 2156 2388 t934 1961 2652 24?3 2462 251? 26(0 2663 2495 24?3
3116 2897 ~0~2 ~60 3665 3684 3514 3HII 3?50 2928 2233 3127 2508 3891 2404 H914 3086 2?94 3285 29G2 2931 3048 3068 2958

l -6 -0 9 19 19 14 l? 21 -5 -89 l -19 H -22 -5 -0 -lO H -4 -5 -I -I
cVtV VVVV #VeV ¢VCV VVVV VVVV �~* ~¢t¢ VVVV *V*V ¢V¢V CV~V eV~V *V*V VVVV *V~V ¢V*V VVVV *V*V ~VtV *V*V #V¢V CVCV

3333 377683389 3814 3306 3829 409? 3618 35?4 3488 3131 ,4245 4195 3938 3833 4295 4312 4146 4179 3814 4001 4932 4858 3265
2841 2572 26?5 2698 2506 2572 3211 2506 2194 9061 2244 2792 3633 2952 2710 2902 2550 9629 3015 2517 2617 3224 2608 2688
3109 3102 2933 3283 230? 3309 377322791 2883 2452 2873 3787 3942 3322 3089 38?4 2899 3406 3712 2903 32?9 4464 34?0 3025

-5 -5 -9 -0 -14 1 14 -15 -12 -25 -12 [H 21 2 -6 18 -11 4 14 -ll 0 38 6 -H
**** *V*V *V*V *?iV *VSV tV*V *V*V *VtV *V*V *V*V *VSV *V*V **~* *VgV *V*V *VgV *V*V *V*V *VtV *V{V *VtV VVVV VVVV *it*

3251 3079 3224 3560 3545 4245 4396 4130 3?68 3783 3589 292? 3118 3197 2572 2550 3211 2853 3224 33?5 3531 3633 3722 3783
2606 2335 2356 2902 2335 2462 3431 3053 2388 2473 2430 1545 1618 2315 2165 2~54 2024 2108 2194 2517 2816 2606 2640 2473
2988 2615 2856 3208 2726 3593 4059 3429 2737 3277 2730 1899 2398 2716 3356 3380 2698 2441 2523 2871 3190 3134 3406 2930

3 -9 -1 ii -6 25 41 19 -5 14 -6 -34 -l? -6 -18 ÷18 -? -15 -9 -1 II 9 18 2
**** *V*V *V*V **** *V*g VVVV VVVV VVVV *V*V *V*V *V*V *VtV *V*V *V*V **** **** *V*V *V*V *VsV *VSV *V*V *V*V *VSV *V*V

3198    2,07

3663 3906 4[95 4097 3732 3516 4162 3985 3H14 3908 4001 3230 3079 30?9 3171 317714065 3278 4130 4500 43?9 3738 3875 3722
3171 3184 3333 3238 2652 2629 2886 3265 2185 2388 2652 2033 2061 2146 2348 1988 1981 26?5 2989 3874 2H17 2816 2939 2853
3479 3539 3860 3625 3258 2941 37{3 3604 2633 336! 3006 2622 2?70 ~469 2906 2314 3065 2996 3696 4136 3068 3301 3358 3276

8 IO 20 13 2 -8 lH 12 -18 5 -H -18 -14 -23 -9 -28 -4 -7 15 29 -4 3 5 2
**** **** VVVV VVVV *V*V *V*V VVVV **** *V*V *V*V *V*V *V*V *V*V *V*V *V*V *V*V VVVV **** VVVV VVVV YVVV *V*V *V*V

3161    0.88

3184 3040 33?5 3?53 3488 4195 3953 3938 3922 3403 36?8 4113 3814 3459 3431 3985 4895 4858 4658 48?9 4261 35?4 3?0? 3818
2710 2409 2419 2914 2495 24?3 2890 2575 1934 1057 336? 2572 2?57 2686 3663 3896 3488 3829 3431 3738 3028 2506 3002 2710
2917 2683 3004 3365 2953 360? 3316 3318 2336 2590 3190 345? 33?5 2980 3134 3448 4532 4376 4005 4032 3393 8959 3390 3010

-12 -19 -9 8 -ll ( 0 0 -29 -10 -4 4 2 -I0 -5 4 3? 32 21 23 2 -lO 2 -0
1’*� ¢V¢V CVtV ¢VtV ¢VtV *?iV $V*V *V*V ¢VtV *VCV *VCV *V¢V *V¢V ¢V¢V ¢V*V CVtV VVVV VVVV VVVV 1*11 *VtV *V*V **it

3093 -1,29

3271    4.33

2886

3208

33{2

3238 3369 43?9 4261 4414 4414 4049 4195 4033 4116236?8 3265 4146 3985 2829 3844 3844 3663 3488 3474 4130 4081 3678 4049
292? 2865 2677 3722 3663 3131 2539 2640 2817 2606 2583 2663 2745 1815 1891 ~(51 2305 2368 2089 2284 2629 8952 292? 2877
3093 3063 3811 3977 4164 3860 3299 3125 3088 3145 3199 2986 3574 223? 2439 313772624 3264 2504 2829 3587 3350 336? 3785 3229

-4 -5 18 23 29 20 2 -3 -4 -3 -i -B ii -31 -24 -3 -19 ! -22 -12 II 4 4 17
s*** **** VVVV VVVV VVVV VVVV VVVV V~VV *V*V **** VVVV VVVV *V*V *VtV *V*V *V*V *V*V *V*V VVVV VVVV tV~V VVVV

-7.90

2,40

5.?0

3,0’/

4448

4345

4932

4396

4500

4895

4414



¯
ĀIR D[STE[DOTIOR ANALYSIS

BASELINE OUTER ZONE AIR DISTRIBUTION ANALYSIS

8nrner    ~     Velocity
Test Poin~ {d~g} 0    15    30    46    60    75    90 105 120 135 150 165 160 195 210 225 240 255 270 265 300 315 330 346 Average Deviation    Peak

Nigh -
Ln~ -
Average -
PLD~ -
Code -

High -
Los -
Average -
PLD~ -
Code -

2890 2902 3?83 3488 4228 4162 4245 3678 4482 4379 4081 3953 3518 3306 3738 4130 4517 4605 4587 4261 3502 3516 3333 3292
2484 2346 2561 2829 20T9 3144 3292 2890 3040 2204 2294 28?7 1726 1807 2014 3131 2278 2964 3238 2528 2205 2640 2506 26?2
2643 2691 3151 3132 3729 3?52 3704 3223 4068 2897 3664 3188 2086 2787 3380 3554 4086 36?4 4096 3378 2822 30?0 2914 3035 3276 4,56
-19 -18 -4 -4 14 15 13 -2 24 -12 12 -3 -36 -15    3    8 25    9 25    3 -14 -6 -II -7

4146 4312 4001 4162 3891 4001 3969 3474 4392 4329 2939 3922 3922 3403 2595 3922 3922 3238 4245 4097 3906 3891 3875 3516
3560 3063 3144 2254 2539 3066 3171 2617 2617 2108 2165 2745 3211 2088 2127 2398 8264 2388 2606 2368 2506 3079 2769 2560
3862 3713 3728 2783 3445 3640 3532 3003 4008 2510 ~666 3609 3479 2501 2349 3507 2758 2710 3771 2946 3159 3476 3312 3044 3230 3.08

20 15 15 -14 7 13 9 -7 24 -22 -17 12 8 -23 -27 9 -15 -16 17 -9 -2 8 3
VVVV VVVV VVVV *V*V VVVV VVVV *V*V VVVV VVW *V*V *V*V **** *V*V *11, *V*V *VtV *V*V VVVV VVVV

4605

4362



Table 4

Baseline Inner Zone Air Distribution

IP7 001026



Table 4

Average Veloci~7 A1] Burnern : 2814.14
Nan[mum Rigis Flow Deviation = 22,67
Hinimum Low Flow Deviation : -44.34
Total Flow Oeviation= 66.90

Condition Code TrigBer 6evel %

Blocked Flow ~*t~* lO
Vortex Action i VWVV 20
Flow A Vortex Action *V,V*

?eat Point VelocitLen (Feet/Hinutel

Burner     %      Velocity
Test Point (deg)         0    15    30    45    60    75    90 105 120 135 150 165 180 195 210 225 840 255 270 265 i, 300 316 330 346 AveraBe Deviation    Peak

BUBNBB
High -
Lon -
Average

Code -
BURNER FES

High -
Low "

Average
PLD% -
Code -

BURHER FB4
High -
Low -
Average
PLD% -
Code -

BURNER FE3
High -
Low -
~verage
PLrl -
Code -

High -
Low -
Average
PLD% -

BURNER FH5
Ni~h -
Low -
Average
PLD~ -
Cod~ -

2664 3025 3109 3511 4243 4207 4137 3932 3799 3419 3067 3067 2166 3039 3574 3449 3669 3152 3717 3653 3081 ~780 3109 3167
2301 ~370 2651 2794 3210 3653 2874 3025 3313 ~465 2406 1914 1759 1768 2780 3167 2928 2588 2651 2914 8613 14~9 1490 IBm6
2473 2738 2834 3240 3965 3904 3315 3629 3476 2807 2646 2212 1947 2681 3305 3322 3421 2953 2906 3142 2811 1596 2846 2200

-17 -8    -5 9 33 31 11 22 17 -6 -ll -26 -35 -lO I1 12 15 -I -2 ~ -6 -13 -4 -26
#*** *vtY **** *v*v VVVV vvvv YYVV **** *V*V tV*V tVeV t**t sv~v *VtV **** *V*V *sis *VSV *V*V sss$ tt*s s~s* sVSV

39?4    5,67

3123 3388 3999 4016 4646 4552 3388 3511 3419 2576 3138 3542 3511 3404 3109 3067 3095 3067 3210 3067 2997 3198 3558 3196
2514 2638 3053 3701 3799 2382 2370 3152 2255 2122 2278 2874 3081 2874 2741 2312 2441 2833 2901 2728 2?54 2914 3011 2663
2786 3114 363? 3867 4295 2911 310I 3316 2632 2369 2854 3354 3330 3059 29Z8 2578 Z65~ ~956 3034 ~881 2906 3068 3206 ~883 3080

-10 1 18 26 39 -5 1 8 -15 -23 -7 9 8 -I -5 -16 -7 -4 -I -6 -6 -0 4 -6
9,44

3799 4172 4405 4589 4460 4190 3637 3653 3239 2221 2199 3167 3167 3480 3138 2887 2255 2633 2741 3225 3328 3653 3848 3717
3284 3284 3799 4068 3558 2406 2638 2901 1865 1627 !670 1884 2406 2526 2626 1965 1904 2069 2324 2347 2887 3039 3284 2807
3551 3825 4057 4335 3891 2782 3329 3164 2380 1864 1916 2691 2772 3084 2858 2220 2080 2619 2498 2882 3110 3435 3550 3206 3004 6,75

18 27 35 44 30 -7 Ii 5 -21 -38 -36 -I0 -8 3 -5 -26 -~l -13 -17 -4 4 14 IB 7
**** VVVV VVVV VVVV *V*V *v*v *V*V *v*v *~’*V *V*V *v*v *V*V **** *vtv tt** *v*v **1, tvlv ,1,* **** t*** *vsv

2651 3284 3011 2453 2539 2526 2429 2526 8477 2177 2~7g 2233 2942 3766 2969 2651 3181 3589 3449 4314 4190 4190 3025 2601
2016 2406 2122 2037 2133 2133 2177 2144 1914 1768 1884 1884 1924 2626 2144 1894 2069 2860 2860 2860 3799 2664 2027 1985
2310 2859 2408 2262 2388 2353 2283 2323 2078 1936 2126 2033 2630 3381 2572 2173 2868 3294 3085 3889 4027 3030 2936 2308 2618

-12 9 -8 -14 -9 -10 -13 -11 -21 -26 -19 -22 0 29 -2 -17 9 26 18 48 54 16 -!5 -12
-6,99

2702 3226 3138 280? 2626 2477 3210 3067 2502 2289 2689 3167 3621 3434 3095 3081 3239 3419 3225 3999 3832 3621 2638 2588
2266 2312 2477 2155 2177 2133 2463 2394 1894 ~1924 2166 2663 3025 2754 2048 2188 2613 2794 2335 8602 3910 4312 1778 1944
2474 2846 2693 2330 2392 2327 2963 2600 2116 2121 2469 2979 3370 3004 2439 2727 8658 3095 2655 ~439 3439 2879 8119 2368    2686

-8 6 0 -13 -II -13 I0 -3 -21 -21 -8 II 25 12 -9 I 6 15 -I 28 28 -0 -21 -12
*1,* *V*V *VtV *VSV *1’* **** *V*V *V*V *V*V **** **** **** **** *V*V *V*V **11 **** *V*V VVVV ~VV *V*V *VtV

-4,50

2080 3081 2997 2266 2394 2278 2677 3225 3210 2526 2651 2490 3109 3239 3254 2901 3653 3782 3750 3915 3965 3465 2188 2144
1649 1613 2069 2006 2080 1975 2005 2502 2312 2122 2166 1924 2080 2877 2016 1924 2465 3239 3810 2997 3123 1885 1740 1685
1808 2602 2304 2138 2227 2089 2496 2968 2646 2353 2349 2176 2?47 2956 2429 2493 3261 3545 3521 3693 3458 2213 1953 1824 3594

-30 0 -ll -18 -14 -19 -4 14 2 -9 -9 -16 6 14 -6 -4 26 37 36 42 33 -15 -25 -30
*V*V *VtV *V*V **** **** **s* *V*V *V*Y *V*V **** **** *V*V *V*V **** *VSV *V*V VVVV VVPV VVVV *V*V *VtV *V*V

-7,83

4243

4648

4589

4314

3999

3965



¯
Ā£~ DISTRIBUTION

Durner    %     Velocity
Test Point (deg) 0    15    30    45    60    ?5    90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 average Deviation    Peak

PkO
~igh -
~ow -
Average
~D~ -
~ode -

HiKh -
bOW -

~vera~e
P60% -
Code -

FA4
High -
Low -
AveraBe
p~% -
Code -

BURNBR FA3
H]Kh -
6~w -
Average
PLD% -
Cede -

8i8h -
Low -
kveraKe
PLO% -
Co~e -

FAI
HiKh -
Low -
AveraKe
PGD% -
Code -

8URNKR FF5
HiKh -
Low -
AveraKe
PG~ -
Code -

Hi6h -
Lo~ -
AwraKe
PLD~ -
Code -

2465 2997 3284 3685 4172 4155 4085 3750 3558 332~ 2833 3025 299? 2794 3269 3181 3298 306? 2563 2406 2833 2901 3388 3343
2199 2312 2?6? 3167 3511 3881 3254 3284 3152 2312 2312 2289 2394 2048 E166 2887 2715 ~166 1221 1984 1904 2601 1677 2289
233? 2758 3131 3508 3971 4035 3520 3478 3334 2656 2568 2?72 2696 2272 2891 3043 3930 2385 3326 2068 258? 2?37 3175 2490

-19 -5 B 21 3? 39 21 20 15 -8 -12 -5 -7 -~2 -0 5 I -18 -20 -29 -11 -6 9 -14
*~* *V*V ~*** ~*** VVVV **** *~* *V~V ~** SVsV *V*V *VSV *V*V **~* #*** *VsV ~* *VtV *VSV ~*** *V*V *V*V

2942 3081 3?82 4533 4552 4423 3932 3999 3496 2955 3313 3419 3717 3511 3388 3138 3095 2860 3254 3284 3011 3449 3496 2955
2715 2715 2833 3496 3999 2728 280? 3358 2?15 2601 2626 2874 3181 2942 2969 2833 8453 2551 2702 2767 2754 3887 2738 2664
2845 2929 3468 4291 4312 3566 3665 3562 3041 2?65 3083 3242 ~414 323? 3164 3038 26?5 2?39 308~ 29~0 29|3 32?? 2928 2?88

-ll -9 8 34 34 12 14 I1 -5 -13 -4 l 6 l -1 -5 -17 -15 -4 -8 -9 2 -8 -13

3210 3328 3685 4085 4296 4857 4760 4332 42?8 3815 3269 3298 3574 3434 2820 2715 2638 2794 2780 2702 3196 3589 3511 3313
2820 3053 3138 3558 3815 4085 2955 3039 3496 2?80 2613 2820 288? 2490 2359 22?8 2155 2289 2417 23?0 24l? 301L 3011 2502
30?2 3194 3496 3884 4021 4516 3399 4023 3716 3103 2969 3038 3190 2713 2571 2495 2432 2652 2645 2535 2974 3441 3260 2733
-3 1 ID ~3 2? 42 7 2? 17 -2 -7 -4 1 -14 -19 -21 -23 -16 -1~ -20 -6 8 3 -34

2465 3313 3254 3254 3313 3404 3039 28?4 2833 2382 2551 2551 2080 2016 1884 2406 3181 3138 3225 4225 4226 4120 3269 2626
2133 2221 2767 2429 2514 2715 2278 2324 2133 1975 2090 1750 1613 1477 1452 1527 1934 26?? 2664 2715 3?66 2955 1884 1924
2301 2844 3065 2239 3012 2929 2?89 269? 2372 ~186 2320 2048 1856 1749 1592 2064 2784 2854 2893 3700 4001 3355 2190 2386

-12 9 l? 5 15 12 7 3 -9 -16 -ll -22 -29 -33 -39 -21 ? 9 II 42 53 29 -16 -9

1996 2394 2728 2702 2563 2563 2324 1975 2058 2016 2166 2210 2324 2255 2155 1944 3123 3284 3284 3574 3865 3881 2780 2406
1694 1722 2155 1914 1914 2244 1731 1694 1694 1604 1613 1855 1855 1845 1460 1493 1703 2539 2417 2539 3284 2613 I787 1667
I853 2148 2540 2142 2366 2338 1915 1833 1922 1723 1930 2021 2045 2065 1679 1729 2620 3062 2724 3225 3605 2929 2216 1862
-18 -5 12 -6 4 3 -16 -19 -15 -24 -[5 -11 -10 -9 -26 -~4 15 35 20 42 59 ~9 -2 -18

**** *VSV *V*V *V*V *V*V **** *V*V **** ~*** *VSV *V*V s*** *VSV **** %VSV *VSV *VSV *V*V *VSV VVVV VVVV *V*V *VSV

2112 2382 3123 2942 2?67 2728 2689 2914 2754 2613 2588 2715 2833 2563 2453 2301 3109 3881 3915 4016 4016 3848 3181 2563
1835 1934 2155 2301 2382 2069 2069 2406 2244 2889 .2133 2155 2188 2133 1835 1885 2133 2928 2613 2794 3589 2914 2255 1985
1979 2156 2882 2528 2568 2207 2496 2710 2470 2462 2352 2446 2470 2361 2021 2053 2825 3581 3056 361~ 3808 3162 2591 2160

-25 -18 10 -4 -2 -16 -5 3 -6 -6 -lO -7 -6 -10 -23 -22 8 36 16 38 45 21 -1 -18
1~** ***1 *v~v *v*v *1,* tVsv *v~V ~*1 ,s** ,s*$ *s** *VSV sv~v s~** *vsV **** *V~V VVVV VVVV VVV~ VVVV *Vsv

2156 2394 2?02 3685 3?60 371? 3284 3343 3328 2887 247? 3005 3195 3?66 4120 3808 33?3 3313 2343 3025 2928 28?4 2850 2312
1894 2016 2177 24?7 3388 2887 2576 2741" 2715 2144 2048 2210 2794 2969 3388 3109 3053 3053 3820 2514 2576 2588 1955 1552
2042 2195 2489 3214 3600 3224 2809 3134 2906 2382 2261 2786 3012 3481 3716 3345 3212 3192 2996 2711 2779 2730 2269 1755
-28 -23 -12 13 27 13 -1 10 2 -16 -20 -2 6 22 31 18 13 12 5 . -5 -2 -4 -20 -38

1~$$ *~ts %~$t ~VSV VVVV ~VSV 15~s ~$~ SVSV ~$t $VSV ttt~ VVVV VVVV s~$s $$s$ ~tt, tits t15~ ~s~t SVtV SVtV

26?7 2983 3081 4190 4278 4155 3095 33?3 3343 3123 2833 3109 3621 3574 3542 3313 3109 3123 3123 3067 2901 3404 3589 3328
2347 2188 2638 288? 3932 247? 1436 1552 2664 2324 2335 2602 2?80 3284 3053 2942 2?54 2741 2?94 25?? 2526 2526 306? 2048
2502 2704 2900 3??2 4142 3091 1960 2932 2976 252~ ~625 2894 3404 342? 3197 3096 2905 2988 2932 2828 2705 3121 3306 2418

-16 -9 -2 27 39 4 -34 -I 0 -15 -12 -3 15 15 8 4 -2 l -1 -5 -9 5 II -t9
~$ tV~V ttt~ VVVV VVVV tytY tVtV tY~V *V~ ~S~ *$~1 $V~V 18~ ~t~* t~** t$$t ~$tt ~Stt tits tt$~ tVtV tS$~ tVty

2903    3,15

2~09    14.04

3169 12,62

2614 -?,13

227I -19,32

2623    -6,78

2843    1,04

2973    5.64

4172

4552

485?

4225

3881

4016

41~0

42?8



¯ ¯ ¯
BASELINE INNER ZONE AIR DIBTRIBUTIO~ ANALYSIS

Burner     g     Vetocity
Test Point (deg) 0    15    30    45    80    75    90 105 120 135 150 165 180 195 210 225 240 255 270 286 300 315 330 345 Average Deviation    Peak

BURNER FF4
High -
Low -
Average -
PLDg -
Code -

BURNER FF3
High -
Low -
Average -
PLD~ -
Code -

BURRER FF2
High -
Low -
Average
PLD% -
Code -

BURNER FF{
High -
Low -
Average
PLDI -
Code -

BURNER FB6
High -

Average
PLD~ -
Code -

BURNER ~B5
~igh -
Low -
Average
PLD% -
Code

BURNER
High -

a~erage
PJDI -
C~de -

BURNER ~83
High -

Average

3181 3123 3138 3782 4332 4350 2988 3343 3373 2166 1865 2901 2969 2689 2794 2820 2626 2914 2997 30t3 308! 3434 3328 3419
2244 2301 2860 2997 3689 1934 1884 2780 2027 1373 1460 1544 2514 2312 2301 2502 1797 1975 2588 23~2 2563 2676 3053 3025
2545 2849 2970 3503 4168 2567 ~515 2199 2406 1603 1508 2482 2648 2477 2584 2536 ~071 2594 ZBI3 2588 8708 3100 3213 3224 2723

-7 5 9 32 53 -6 -4 11 -12 -41 -41 -9 -3 -9 -5 -3 -24 -6 8 o6 2 14 18 18
#VtV tVtV ~**t ~VtV VVVV tVtV tt*~ tV#V ~V~V ~VtV tV~V ~t#* ttt~ *~tt t~t ~VtV tVtV t~** tV#V ~t VVtV ~ttt #~*t

-3.24

3011 3025 3225 3196 2942 2767 2551 2639 2561 2233 2406 8359 3025 2969 2441 214g 3589 3832 4051 4172 4061 3637 3181 2833
2417 2394 2820 274l 2576 2233 2177 2188 2080 1944 1985 8006 1996 2035 1855 1658 1884 3183 3225 3527 3284 8874 2188 2335
2711 2?96 3004 2904 2?39 24?5 2364 2370 2209 2128 2139 2151 265? 2655 2066 1803 3062 352? 3712 3873 35?4 3181 2503 2596 2720 -3.33

-0 3 I0 ? I -9 -13 -13 -19 -22 -21 -21 -8 -2 -24 -30 13 30 36 42 31 I? -8 -5

2526 31~i JlB~ ~095 2312 2013 2794 2677 2514 2453 2741 2702 2754 2728 2406 1845 3025 3313 3298 3653 3750 3717 2997 2613
2{44 2324 2638 2069 2058 2188 2406 2370 2048 2112 2266 2382 2221 2144 1477 1561 1502 8638 8490 2221 3053 2702 2186 2878
2313 2807 2965 2343 2185 2466 2647 2482 2226 2291 2517 3526 2575 2403 1748 1672 2575 3047 2818 3180 3496 3068 8471 24[3 2551 -9,34

-9 I0 16 -8 -14 -3 4 -3 -13 -i0 -1 -I I -6 -32 -34 1 19 I0 85 37 20 -3 -5
1’** *V*V *t** *PrY *1,* **** **** **** **** 1’** **** 1’** 1’1’ *V*V *V*V **11 *V*V *V*V *VtV VVVV VVVV $VtV

2199 2807 2702 2347 2221 1894 2477 3298 3284 2813 2221 2417 3039 2942 8794 2983 3239 3373 3138 3480 4085 4068 2626 2278
2006 2037 2155 2058 1759 1731 1787 2382 2221 2080 1996 1996 2244 2221 1622 1740 2406 2901 2526 2528 3123 2441 2006 1914
2101 2564 2348 2184 1936 1816 2261 3055 2632 2~82 2114 2203 2?73 2545 1975 2458 2952 3130 2766 3132 3735 2767 8188 2126    2496 -11,25

-16 3 -6 -13 -22 -27 -9 22 l -9 -15 -12 ii 2 -21 -2 18 25 II 25 90 II -12 -15
**** *V*V *V*V 1’*1 *V*V **** *VtV *VtV *V*V *v*v 1’1’ **** *V*V *V*V *VtV *V*V *VtV **1’ 1’** *V*V VVVV VVVV *V*V

2638 2502 2833 3269 3574 3495 3254 3043 3328 2943 2429 2803 3511 4016 3932 3669 2715 2677 2090 2133 2417 3039 2901 2901
1694 2090 2255 2601 3025 2942 1778 1428 3588 2155 2058 2090 2628 3419 3225 2490 2255 1924 1712 1722 1884 2255 2502 1712
2199 2378 2661 3046 3343 3184 2236 2868 2903 239! 2229 2651 3309 3817 3519 2835 2508 2102 1853 1932 2214 2720 2772 2011
-17 -I0 0 15 26 20 -18 0 10 -i~ -18 -4 25 44 30 7 -5 -21 -30 -2~ -16 0 B -24

*V*V 111, *V*V *V*V **** **** tV*V *VtV *V*V *V*V t*** *VtV *VtV VVVV 1’1’ *VtV 11’* *1** *VtV *V*V **** *V*V

2649    -5,88

2188 2465 2689 3?EZ 4102 3999 3?66 2898 3669 2328 2289 2441 3239 3181 9839 3239 2997 002H 3254 3167 2286 3181 3052 2767
1804 2027 2144 2370 3466 3254 3269 3138 3025 2133 1818 1806 2016 2638 2677 2741 2576 2551 2928 8874 2955 2860 2826 2027
2040 3215 2444 3375 3841 3565 3478 3434 3258 2381 1992 2153 2859 2889 3048 2925 2725 3138 3118 3068 3089 2978 2761 8266

-29 -83 -15 t7 24 Zg ~[ 19 10 -17 -31 -25 -i -0 B 2 -5 9 8 7 7 4 -4 -81
11’* *1’* *VtV VVVV *1*$ *V*V *V*V *VtV *V*V *11$ ***1 1’1’ tt*t *VtV $**1 **** **** *t*$ **1, tVtV

2876    2,19

2551 8833 3527 3898 3948 4034 3848 3343 3328 3388 2244 2928 3358 3196 2601 2754 2860 2874 2754 2847 2880 3011 3081 3081
2080 2048 2514 3313 3358 3181 3053 2860 2807 2006 1740 1816 2601 2429 2301 2278 2465 2576 2441 2551 2551 2539 2661 2101
3268 2514 3247 3648 3625 3559 3373 3079 3104 2286 1902 2582 3099 2633 2437 3545 2715 2743 2612 2689 8898 2753 2828 2438 3807 -0.25
-19 -I0 16 30 29 27 20 I0 iI -19 -32 -8 lO -6 -13 -9 -3 -8 -7 -4 -4 -2 I -13

1’** *VtV *VtV VVVV VVVV **** **1’ *V*V *V*V *VtV *V*V *VtV *1’1 *1’* **** **** *11’ ~*1* 1’1’ **** **** *V*V

2429 2080 2155 2429 3244 2027 2359 2335 1914 2069 1884 202? 1934 1914 1694 1914 3053 3848 3782 3717 3637 3313 2199 2429
1750 1788 1845 1944 1778 1640 1649 1388 1412 1712 1420 1049 1640 1452 1444 1598 1676 2702 2847 2983 3138 2006 1849
1063 1970 2030 2282 1981 1817 2137 1572 1728 1870 1614 1823 1803 1606 1594 1743 2588 3520 3195 3449 3398 2319 1800 2178

-9 -9 -6 5 -9 -18 -I -27 -20 -14 -25 -16 -17 -26 -26 -20 20 63 48 59 57 7 -17
2166 -23.04

4360

4172

3750

4085

4016

4102

4034

3848



¯ ¯
AIR DISTRIBUTION ANALYSIS

Hurner     ~     Velocit~
Test Peint Ide~l D    15    30    45    00    75    90 105 120 136 150 185 180 196 210 225 240 865 270 285 300 915 330 945 Average Deviation    Peak

B~R~ER F82
High -
Lo~ -
Average
P~DZ -
Code -

Hi~b -
Lo~ -
Average
PLD~ -
Code -

BURNER RUI
Righ -
bo~ -
Average

Code -
BURNER

High -
Lo~ -
Average
PLD~ -
Code -

BHRN~R
ffigh -
~o~ -
Average
PLDZ -
Code -

B~RN~ RU4
~igh -
Lo~ -
Average
?~D~ -
~ode -

~verage
ILD~ -
Code -

DURNER

Low -
~verage
~LP~ -
Code -

2210 2177 2638 2490 2210 1613 1552 1845 2009 2016 2144 2122 2166 2715 2702 2133 3025 3081 3284 3898 3799 3750 2664 2122
1428 i527 i094 2090 1460 1238 1289 1420 1750 1076 1787 1904 1914 1924 1805 1797 1694 2406 2887 3025 3343 2221 1181 1708
1633 1944 2325 2248 1635 1358 1459 1704 1928 1795 1888 2011 2047 2392 2119 1964 2461 2860 0093 2546 3560 2640 2057 1941 2190
-26 -II 6 2 -26 -3S -34 -22 -12 -13 -9 -S -7 9 -4 -ll 12 30 41 01 62 20 -6 -12

2166 2651 2715 2133 1996 1965 2244 2160 1955 2359 2833 2677 2417 2312 1712 1797 ~969 3358 3269 3766 3669 3358 2874 2539
1955 1944 1849 1703 1510 1552 1694 1816 1731 1845 2133 2101 2037 1552 1404 1396 1604 2820 2429 2677 3095 2613 2441 189~
2052 2286 1993 1879 1720 I~48 1889 1965 1837 2114 2519 2403 2223 1754 1632 1631 2503 2135 2816 3432 3270 2867 2595 2110 2285

-9 l -12 -17 -24 -22 -17 -13 -19 -? II 6 -2 -23 -32 -28 14 38 24 52 44 28 15 -7
**** *V*V *V*V *V*V *V*V *VtV *V*V **** ***t *V*V ~V*V *V*V **** *V$V **** *V*V *V*V **** *V*V VVVV *V*V **t* *V*V

3372 3011 ~22: ~!5 4405 4314 4010 3~93 4155 3~82 3434 3095 3700 3750 3284 3025 3181 2527 3419 9328 3328 3328 3239 3915
2166 2112 2601 ~43 3866 3848 2807 2901 3368 2677 2210 2244 2539 2887 2514 2651 2780 2983 3109 2820 2983 2901 2942 2090
247~ 2585 3022 3947 4184 4100 3208 3470 3672 3089 2537 2841 3421 3275 2754 2838 2997 3324 3286 9086 3174 3088 3111 3162 2184

-22 -18 -5 24 31 29 I 9 15 -3 -20 -17 7 3 -14 -II -0 4 3 -~ -0 -3 -2 -I
*V*V *V*V *V*V VVVV *V*V *V*V *V~V *V*V *V*V *V*V *V*V *V*V **** **** **** **** *~*~ **1~ **** **** *V*V

3480 3388 3313 3965 3999 4034 3589 3313 3343 3181 3011 3109 3815 3832 3152 3701 3449 2820 3181 318! 3511 3480 3621 3889
3625 2914 3081 3031 3658 3225 2477 2570 3053 2312 2037 2122 2026 2901 2780 2887 2244 2335 2651 2887 3011 3210 3298 3067
3288 3191 3208 3853 3779 3610 2802 3034 3189 2658 2332 2698 3474 3126 2930 3363 2543 2636 2889 308} 3325 3374 3446 3447 3127

5 2 2 17 21 15 -lO -3 £ -16 -25 -14 II -0 -6 8 -19 -16 -8 -~ 6 8 I0 lO
**** **** **~* VVVV VVVV *V*V *V*V **** *V*V *V$V ¢V*V VVVV VVVV **$* VVVV *V*V ,*** **** �**~ t$1, #$$t 1#**

2453 3196 3404 4066 4207 4207 3932 3343 3637 3404 2359 2441 3011 3196 3225 2914 3011 3053 2942 2920 2780 2794 3465 3653
2155 2160 2741 3109 3832 3574 2027 2255 3123 2133 1996 1998 1874 2502 2588 2453 26?8 2020 2576 2394 2289 2382 2324 3152
2298 27% ~I17 0731 3988 3829 2623 2892 3308 2532 2151 2250 25~2 ~07 285} 2058 2698 2~22 2708 2022 2521 2577 3083 3420 2884

-20 -4 8 29 38 30 -9 0 15 -10 -25 -22 -ll 3 -I -8 -g -2 -4 -9 -13 -II 7 19

-21,96

-19.52

13,15

ii,13

0449 3388 3490 3181 3138 2955 2887 3123 3343 3373 3434 3717 3511 3434 2526 1990 3651 3574 4085 4386 4571 4516 4190 4010
2780 2741 2983 2741 2429 2324 2394 2526 2702 2767 2983 2983 2715 1845 1412 1561 1826 2312 3081 3388 3982 3574 3589 3067
3222 3095 3171 2987 2827 2544 2857 2890 2986 3100 3205 3207 3122 2451 17~3 !839 2356 2102 3721 3853 4306 3845 3874 3363 3065 8,90

5 I 3 -3 -8 -17 -13 -5 -3 I 5 7 2 -20 -43 -40 -23 I 21 26 41 25 2~ I~
**** *$** 1,*$ ~*** *V*V *V*V **** *~** **** **$* **** **** *V*V *V*~ *v*v *V*V *V*V *V*~ *VSV VVVV VVVV *V*V

3621 3848 3434 2914 2880 2754 2020 2429 2613 2942 2928 2405 2406 2312 1894 2199 2969 3434 2874 2794 3865 4608 4515 3832
3167 3254 2626 2563 2394 2417 2144 2027 2080 2335 2122 1894 1955 1740 1849 1522 1894 2382 2201 1570 2101 3328 3511 3239
3372 3448 2875 2774 2573 2576 2290 2100 2397 2850 2415 2182 2186 1914 1785 1948 2504 2944 2550 2181 3214 4213 3882 3479 2688

25 28 7 3 -4 -4 -15 -19 -ii -I -i0 -19 -19 -29 -34 -28 -7 9 -5 .-19 20 57 44 29

2419 3465 3298 9225 2997 2874 2620 2754 2780 3025 3480 3465 2715 2064 2453 2887 3225 3605 3637 4034 4190 4061 2689 2833
2382 2394 2955 2807 2684 2453 2312 2210 2335 2613 2847 2441 2441 2166 1712 1797 2359 3039 2370 2882 3782 2514 2133 2206
2738 3030 3109 2992 2812 2088 2514 2508 2591 2819 3233 2736 2574 2300 1934 2459 2970 3280 2071 3497 3961 2940 2325 2564 2804

-2 8 II 7 0 -4 -I0 -Ii -8 I 15 -2 -0 -16 -31 -12 0 17 -5 25 41 5 -17 -9
*V*V *V*V *1,* ***~ **** **** t*** **** ***1 **** **** *V*V ,$,t 1,** *V*V *V*V *V*V $*** *V*V VVVV VVVV *V*V

.47

-0.31

3766

4615

4034

4207

4571

4608

4190



¯ ¯
AI8 DISTRIBUTION ANALYSIS

BASELINE INNER ZONE 81N DISTRIBUTION ANALYSIS

Burner     %     Velocity
Test Point (dog) 0    15    30    45    60    ?5    90 105 120 135 I~;0 165 160 195 ZlO 225 240 255 2?0 285 300 316 330 345 Average OoviatLon    Peak

8igh -
Low -
Average
PL0% -
~ode -

BURNBE 892

~ver~ge
~LD~ -

¢~e -
BURNER 884

~iBh -
6~w ~
A~erege

BUSREE 185

~et~e
P!,D% ¯

Average

C~de ~

k~ere~e
PLD% -
Cede -

6uw -
A~er~ge
PLB% -
Co~e -

2394 26?? 3313 3558 4190 4441 4172 4016 4172 415~ 3225 3313 3848 3653 3284 3123 3167 3388 35?4 3542 3095 2969 3039 2942
2133 2199 2429 3025 3Z98 3815 3480 352? 3511 38T4 I?02 2715 2?54 299? 267? 2502 2?02 2833 3039 26?4 3539 3588 2741 1894
2252 2463 2983 3345 38?9 40?8 3771 3805 3901 3296 2954 3041 3471 3293 2945 2804 2888 3138 3353 3074 2725 2813 28?7 2192 3139

-28 -22 -5 ? 24 30 ZO 21 24 5 -6 -3 11 5 -8 -II -B -0 ? -2 -13 -I0 -6 -30
**1, 1*** *V*V 1111 VVVV VVVV tst* *111 *V*V 11*1 111, 1,~1 **11 **11 *1** 1*** *11* *111 **1* *V*V

2860 2901 3123 3589 4396 4665 4496 3999 3915 3865 3?82 2754 2887 3343 3284 3404 3313 3254 33?3 3196 3039 3196 3196 3109
2188 2526 2563 2820 3269 4102 2429 2651 3123 3109 2514 2278 2278 2?28 2?80 288? 3081 3983 3011 284? 2588 2?54 2833 2689
2423 2684 284? 3263 406? 4358 3036 3605 3356 3537 2838 2481 2600 3098 2971 3182 3187 3103 3196 2963 2785 2954 3003 2910 3104

-22 -14 -8 5 31 40 -2 16 8 14 -7 -20 -16 -0 -4 3 3 -0 3 -5 -lO -5 -3 -6

2?54 ~0~? Z~6~ ~388 4405 4296 2576 3750 3782 3081 2780 3284 3637 3669 3511 3358 3638 2?80 288? 2?54 26?? 3551 3181 3095
2289 2441 2382 2406 4120 2016 1544 1613 2539 2382 2324 2514 2477 3225 2983 2233 2101 2144 2408 2268 2289 2112 2199 2112
252? 2791 2714 3788 4250 2762 1956 3365 2919 2649 259? 2900 3225 3432 3247 2608 2377 2578 3636 2535 2441 2361 2861 244? 2832
-11 -I -4 34 50 -2 -31 19 3 -6 -8 2 14 21 15 -8 -16 -9 -7 -I0 -14 -17 I o14

***t *v*v *V*V VVVV VVVV *V*V *V*V *V*V *V*V **** *V*V *V*V t*** **** *vsv *VtV *VSV 11,~ **** *tit 11,, *V*V *VtV

3559 3?62 4034 4172 2969 2014 3410 3343 3669 3717 3?99 3?66 3717 31Bl ZBO? 247? 3313 3621 3465 2406 42?8 4Z25 4051 3;34
2?6? 2969 2851 2429 2266 2058 2090 2677 2860 3298 3254 3269 2807 21?? 202? 1934 1985 288? 2874 1161 1189 3685 2?41 36?7
3142 3318 3566 3382 2555 23?8 302? 3085 3320 3543 3579 3589 3271 2620 2308 2!15 3818 3325 3123 1735 3349 3914 3220 29?9    3032

4 9 18 -5 -15 -22 -0 2 10 1? 18 18 9 -14 -24 -30 -? 10 3 -43 I0 29 6 -2
tV~V sVSV VVVV VVVV SV~V tVSV SVtV ~tS SVSV tSts sSst ~ SV~V sVSV SV~V SV~V ~V~V SV~V ~SsS SVSV VVVV VVVV ~VSV

28?4 2860 2983 3167 3109 2887 2928 2874 2?02 2887 2833 2955 3167 2914 2820 2914 2526 3465 3358 3109 4068 4333 4314 3434
2394 2155 2324 2767 2347 2335 3526 2382 2359 2417 2334 2441 3651 2382 1740 1631 1631 3144 2441 1874 1787 3550 3123 23?0
2662 2470 2?76 2964 2?29 2609 2??9 2626 2528 2695 2584 2704 292? 2671 2087 1951 2154 28?2 2879 2300 3394 3986 3430 2?55

-2 mlO 2 9 "0 "4 2 -4 -7 -1 -5 -1 7 -2 -24 -29 -21 5 6 -16 24 46 26 l
*t~t tV*V *VtV **11 SVtV tt$~ itS* **it *t~* *iS* ***1 *St* *1~$ *1,1 SVtV *VSV *VSV SVSV tV$~ tYSV VVVV VVVV #VtV

2731

2370 2901 2887 2514 2651 2638 2901 3343 3343 2538 2406 2048 1640 1904 2027 2188 3329 3932 3881 4261 4366 4332 3067 2394
200? 2144 2301 2Z55 329~ Z38Z 2406 2?28 23?0 1924 1578 14ZO lZ52 1404 1518 1631 1655 2874 3109 3328 3698 Z607 1065 10?5
2224 2629 2538 2365 2499 2511 2730 3132 2666 2210 1951 1584 1407 1732 1843 1914 2?92 3597 3444 3956 4199 3322 2272 2200 2571
-14 2 -I -B -3 -2 6 ZZ 4 -14 -24 -38 -40 -33 -28 -26 8 40 34 54 63 29 -12 -14

**** ~VVV tV*V ***1 1,11 *11, *1,* **#s *V*V *V*V *V*V *VtV *V*V *VtV *VtV *VSV *VtV VVVV s*** VVVV VVVV tVSV

2928 2780 3434 4515 444] 4515 4172 4314 4296 3848 3388 352? 3542 3358 3152 2955 3196 3982 3865 3358 3167 3685 3733 2860
2453 2477 2539 3123 3965 3750 3025 3298 3465 2715 2664 2860 3025 2794 2689 2233 2959 2807 3152 2417 2514 306? 2677 2335
2618 2658 3055 4184 4214 4020 3410 4062 3829 3056 2961 3301 3302 30?8 2885 25?2 2802 3703 3336 2642 3006 3494 2933 2573
-19 -18 -6 29 30 24 5 25 18 -6 -9 2 2 -5 -ll -21 -11 14 3 -18 -? 8 -9 -21

3637 3388 2794 34!9 4314 4?22 4780 4190 4386 444t 4314 3167 3404 3898 3848 3848 3669 3388 3404 3434 3449 3658 3832 3965
2807 2526 2502 2526 3109 4137 3225 3343 3766 3815 2?54 2664 2741 2983 3496 3328 2741 2728 3138 3011 3081 3269 3419 3313
3141 2?68 2617 3097 4022 4380 3646 3932 4018 417? ~125 2848 3108 3840 3692 3616 3035 3187 3283 3186 3321 3455 368? 3580

-9 -20 -24 -IO 17 27 6 14 17 21 -9 -17 -I0 6 ? 5 -12 -? -6 -7 -3 0 7 4
tVtV tVSV t$*t SYSV VVVV ~VV~ *Vt~ ~V~ t*$$ tStt *V¢~ ttt¢ t$$t *VtV tttt tits tttt 15t$ t151 Stst $S$1

11.55

10.30

0,63

? ,73

-2,97

-8,62

3241    15,15

34A0 22,24

4441

4666

4405

42?0

4332

4368

4916

4780



Burner    %     Velocity
TesL PoLnL (deg} 0    15    30    45    60    ?5    98 IB5 120 135 150 165 180 195 210 225 240 255 2?0 285 300 215 230 345 AverLge Oev[eLine    Pe~k

BURRER
High
Lo~ -
Average
PL~ -
Code -

BURRER

Low -
Avera[e

Cod~ -
BURRER

Average
PLO~ -
Cod~

L~ -
Average
PLB~
Code -

Low
Average

Code

High

~ver~ge
PLD~ -
~ode -

Low
A~er~ge

C~de
BURRER R04

A~era~e

C~de

3269 3298 3181 4423 4818 5300 5075 4172 3948 3496 2983 2453 3542 3465 3328 3067 3138 3109 3298 3313 3343 3328 3419 3527
267? 2664 2813 2820 4190 4243 3181 0269 3284 2441 1914 1904 2312 2?94 2001 2588 26?? 2?28 2741 2874 2808 288? 2982 3123
2998 3009 2933 3904 4599 4703 3578 3654 3528 2806 2198 2235 3068 307l 3136 2881 2949 1944 298l 3082 3061 3139 3213 3312

-6 -6 -8 22 43 4? 12 14 lO -12 -31 -30 -4 -4 -2 -12 -8 -9 -? -4 -4 -2 0 3

3898 4172 4085 3449 3313 2539 2664 2526 2130 2715 2651 2490 3328 3181 2689 1975 2638 4066 4102 5015 4055 4703 4278 4085
3358 3653 313B 3109 2502 2221 2347 1904 1622 1596 2199 2210 2112 2221 1649 1703 I712 2563 3605 3848 4441 4102 35?4 2511
3541 3990 3436 3271 2830 2371 2470 2155 I797 2250 2422 2348 2994 2590 1932 1846 2388 3611 3898 4506 4626 4285 3995 3781

16 31 12 7 -7 -22 -19 -29 -41 -26 -21 -23 -2 -15 -37 -40 -22 18 28 47 51 40 31 24
**** **1’ *V*V **** *V*V **t* **1, *V*V *V*V *V*V ***t ***t *V*V *V*V *VtV *1’* *V*V *VtV **** VVVV **** *$**

1436 151O 1502 1388 1334 1280 1127 1134 1057 1822 2441 2324 I759 1855 I740 1502 2144 2715 25?6 2820 2969 2613 1975 1874
1069 1224 IIZI 9?6 1006 94? 94? 913 988 1161 1469 1373 1238 1373 1289 1238 1327 1924 1452 1570 2133 I731 1477 1189
1249 1361 1272 1109 1173 1082 1018 992 1183 1437 2007 1671 1482 1623 1484 1345 {854 2439 {833 2329 250{ 2001 1707 1441

-20 -13 -19 -29 -25 -31 -35 -37 -24 -8 28 7 -5 4 -5 "14 18 56 I? 49 60 28 B -8
*V*V **** ~V*V *V*V *V*V *V*V **** 1’** *V*V *VtV *V*V *V*V ~V*V *V*V *VtV **** *V*V VVVV *V*V VVVV VVVV *V*V *V*V *V*V

3205 13.89

3056    8.58

1566

2255 2874 2820 2408 2613 2514 2955 3138 3284 3621 352? 2605 8885 3782 8701 381~ 4225 4172 3999 4332 4314 3999 3498 2588
1914 1985 [955 2048 2301 2301 2210 2677 2983 2833 2767 2901 2942 3152 2514 2?28 3527 3653 2860 2983 2480 2942 2221 2037
2081 2598 2180 2224 2445 2390 2693 2932 3131 3265 3155 3231 3422 3498 2851 3410 3971 3867 3211 3909 3832 3485 2642 2375 3033
-31 -14 -28 -27 -19 -21 -II -3 3 8 4 7 13 15 -6 12 31 27 6 28 26 15 -13 -22

**** *V*V *V*V 1*** 1’** **t* *V*V **** *1’* *V~V *VSV **** *VtV ***~ *V*V *VtV VVVV ~VV VVVV *V*V

2477 2441 284? 3915 4068 4?80 4515 3669 3653 3733 ZB20 3542 3685 3717 3832 3733 3480 3284 3095 3138 3039 2969 3225 3167
2037 2133 2221 2563 3558 3848 3067 3225 3358 2728 2324 2651 3296 3167 3269 3210 3067 2942 2626 2767 2689 2728 2741 1806
2232 2300 2615 3522 3930 4299 3429 3434 3492 2970 2578 3320 3538 3382 3581 3399 3214 3103 2826 3008 2859 2853 3056 2067

-29 °26 -16 13 26 38 I0 i0 12 -5 ~18 6 13 8 15 9 3 -I -lO -4 -9 -9 -2 -34
3125

3011 3025 3138 4155 4646 4589 3915 3898 3669 3210 9514 2794 3152 3343 363? 383? 2820 3269 3152 3025 3167 3343 3465 3313
2514 24?7 2613 2794 3948 3298 3039 3225 2942 2177 2133 2199 2502 2901 8914 2741 2477 2588 2715 2754 2847 3011 3167 2465
2837 2668 2887 3794 4405 3839 3340 3568 3227 2425 ~314 2593 2941 3170 3399 2931 2623 3026 2938 2861 3009 3205 3335 2684

-8 -13 -6 23 43 24 8 16 5 -21 -25 -16 -5 3 lO -5 -15 -2 -5 -? -2 4 8 -13
3084

3067 3685 3605 4120 4137 4741 4665 3848 3815 3373 2394 3053 4172 4051 4016 4102 4155 4423 4172 4120 3915 3782 3782 3653
2441 2847 2997 2955 3766 3865 2997 2955 3025 2133 I797 1914 26?? 3388 3496 3527 3418 3733 3837 3404 33?3 3181 3152 2485
2839 3340 3165 3~68 3946 4321 3397 3534 326? 2457 2028 2713 3649 3828 3809 3800 3816 40?8 3885 3715 0082 3092 3508 2841    3449

-IB -3 -8 9 14 25 -2 2 -5 -29 -41 -21 6 II I0 lO II 18 13 8 ? -2 2 -18
*V*V *V*V �*** *V*V **** VVVV *V*V ¢V*V *V*V ¢V*V *V*V *V¢V 1’** **** **** ***� **$* ~*** �**$ *�*� **** *V¢V

2514 3109 3511 3465 2651 2601 2651 2638 2715 2628 2626 2702 2983 3123 3152 2266 2465 3198 3328 4703 4441 4172 3388 2526
2133 2166 2221 2278 2221 2177 2058 2324 2453 2188 2210 2221 2312 2406 1924 1610 1694 1835 2613 2874 3965 3123 2155 2101
2314 2664 3083 2038 2418 2365 2285 2469 2579 2435 2407 2431 2584 2804 2203 1828 1947 2309 2844 4087 4190 3442 2514 2326 2634

-12 I 17 0 -B -i0 -13 -6 -2 o8 -? -8 -2 6 -15 -31 -28 -12 8 55 59 31 -5 -12
**** *V*V *V*V *PiP 1,** **** *V*V **1’ **** *1’* **** **~* *V*V *V*V *V*V *V*V *V*V *V*V *V*V VVVV *V*V *V*V ****

-44,34

7.79

II.05

9.59

22.57

-6,40

5300

5015

2969

4332

4780

4646

4741

4703



Ourner    %     VelocitT
Test Point {degJ 0    15    30    45    60    75    90 105 120 135 150 105 180 195 810 225 240 255 270 285 300 315 330 345, Average Deviation    Peak

BURNER R~6
High -
Lo~ -
Average -

~ode -
BURNER RG~

Hish -
Low -
Awra6e -
PL~I -
Code -

2188 2767 2780 2490 2453 2255 2382 2820 2807 2301 2847 2833 2563 2613 2677 2601 3081 4261 4296 4052 4034 4285 3558 2465
1845 1924 2335 2266 2069 1836 1826 2233 2122 1996 2112 2266 2155 2406 1826 1768 2188 1914 2677 3766 3733 3269 2221 1934
2006 2499 2621 2378 2265 2051 2210 2595 2301 2157 2607 2473 2370 2522 2074 2276 2737 3573 3064 4000 3905 3515 2504 2080

-23 -4 -3 -9 -13 -21 -15 -1 -12 -!? -0 -5 -9 -3 -21 -13 5 37 17 53 50 35 -4 -20
~�#~ ~V~V ~ #~t~ �~ ~,t ~V~Y ~YtV ~V~V t~ tV~V ~V#Y ~t~t t~¢~ ~VtV #V~V ~V#Y YYVV VVVV ttt~ VVVV ~V~V ~VtV

2612    -7,19

2833 2638 2503 2502 2394 2754 2833 2874 3123 3167 3095 24~7 2417 2286 1835 ]904 2901 3558 3574 4172 4190 4034 2887 2728
1712 1778 2301 1975 2048 2244 2508 2177 2155 2887 234T 2199 2048 1658 1412 13~7 ]694 2833 1182 1245 3669 2490 ]934 2069
1999 2341 2~35 2136 2252 2559 2683 2425 2850 3036 2588 2312 2194 1860 1511 1866 2517 3290 1676 3240 3904 2911 2161 2454 2160    -12.00

-19 -5 -I -13 -8 4 9 -I 10 23 5 -8 -if -24 -37 -32 2 34 -32 32 59 18 -12 -0

¢552

4190



Table 5

"B" Windbox/Burner Distribution

In Out-Of-Service Mode

IP7 001034



’B’ VIHDBOI AIH HIHTH[BOTZOV AHALY$[H - OUT OP SHHV[CH

Average PeloeiLy
Haxiaum High Flov Deviation : 9,17
Kihi|~e LOV ~lov Oevi~Lie~ : -31,33

CondiLion Code ?rigier Level

8locked ~Iov ~s~st 10
Vortex Action VVVVV 20

?esL PHiaL Velo¢iLies (FeeLIHinuLe)
Burner    ~     ~eloci~

?e~: 0 [~ ~ !~ 80 ?5 90 105 130 135 160 156 150 195 310 225 340 355 3?0 385 300 315 330 345 Average OevigLion Peek

9UHHBH Bl
Sigh - 758 ?83 ?67 017 800 ?55 130 934 1012 1165 1345 13?0 1383 1496 1403 1435 1945 1510 1663 1618 1463 1403 930 149 1663
~es - 59? 456 59? 539 559 559 640 730 743 813 935 1035 1137 1150 1013 1134 tiff 1326 1343 13?! 1209 831 516 553
Average - 075 699 6?? 698 683 651 ?34 804 8?5 1031 1198 1181 1315 1380 1174 12?? 1341 1354 1484 1433 1360 1083 659 523 I016 -21,33
PAD% - -34 -31 -33 -31 -33 -36 °88 -31 -14 1 18 16 30 36 16 26 33 33 46 41 34 ? -35
Code - SV~V tVSV tVSV ~VsV SVSV SVSV t~tV sVSV ~V~V SV~V ~VSV SVtV SSSS $SSS SV#P sVSV WYV VVVVYVVV SSSs SVSV SVSV SVSV

BURNER 63

BURflHR 94

BgHHHH 60

High - 135? 1339 1383 1453 1330 1557 1567 1333 1215 1435 1364 1343 1403 1403 1376 1448 1595 1588 1640 1559 1545 1495 15?I 1534
Lo~ - 938 981 8?6 910 903 935 9?6 1021 853 936 8?5 890 1044 1118 1170 1198 1255 1884 1285 1226 1139 1058 1198 1155
Average - 1095 1177 1064 1178 1102 1350 1199 1168 996 1193 10?? 1055 1218 1253 1256 1322 1441 1418 1435 1404 1365 1241 143? 1313
PLD~ - -11 -5 -14 -5 -11 1 -3 -5 -19 -3 -13 -15 -1 l 2 ? 17 !5 16 14 10 0 16 6
Code - SVtV tVtV tVtV ~VtV tVsV VVVV VVVV tVtV tVtV ~VtV tVSV SVtV ~VSV tVtV tttS tt$$ W~V VVV¥ VVVV VVVV $V$¥ V~V VVVV

1236 -4.34

1671

High - 1581 1559 1633 1531 1?08 1603 1415 1408 1641 1?66 1510 14?5 1364 1788 1815 1618 1611 1663 1815 1553 1874 1?18 1541 1936
Lo~ - 1149 1198 1155 1098 1098 1215 1088 1113 1160 1204 1149 942 1007 1220 942 1093 1360 1378 1123 1144 1314 1123 1884 1372
Average - 1363 1381 1384 1351 1463 1378 1245 1328 1405 1496 1333 1114 1332 1600 1211 1367 1442 1480 14?3 1390 1556 1376 1477 1525
PAD% - -3 -1 0 -3 5 -I -tO -12 ? 8 -6 -30 -l! 15 -!3 -3 4 ? 5 0 13 -I 6 tO
~ode - sVsV ~VSV ~V~V sV~V tV~V SV~V ~V~V ~V~V ~V~V VVVV sVSY sVSV sVgV VVVV VVVV SVSV ~V~V tV~V VVVV ~VsV VVVV ~V~V sV~V VVVV

1389 ?.50

1935

Sigh - 1718 1736 iH?l 1?43 1663 1574 1483 1475 1574 1510 1663 1503 1360 1463 1455 1663 168? 1798 1782 1823 1?34 1603 1633 1750
Lo~ - 1415 1376 1351 1187 1165 1139 1193 1054 1049 930 93! 946 90~ 1021 1175 1303 1843 1309 1384 1345 9?6 1165 1345 1383
Average - 1542 1532 1525 1471 1437 1335 1336 1230 1300 1142 1374 1137 11!9 1329 1334 1484 1446 1430 1556 1607 1301 1353 1455 1605
PLD% - II 10 I0 8 3 -4 -5 -12 °7 -18 -1 -18 -~ -4 -4 ? 4 3 13 16 -6 -3 5 15
Code - VVVV VVVV VWV sVtV ¢~tt tVtV sVtV ~VtV VVVV vVtV sVtV tVtV $~ts VVVV VVVVVVVVVVVV VVVV VVVV~VSY t$ts VVVV

1391 7,66

1823

High - 1603 1517 1354 1891 L790 1750 1585 1580 1339 1798 1783 1486 1415 1343 1349 1308 1339 1758 I734 1857 1988 1943 1874 1567
Lov - 11?1 1083 1093 i058 1326 1160 1189 I155 1078 i064 1058 1098 1149 1040 1088 1058 994 1068 1435 1386 lHiI 1511 1360 i220
Average - 1393 1328 1218 1606 15?4 1293 1309 1383 1194 1523 1327 1355 1330 1168 1163 1183 1119 1459 1559 1645 1835 1815 1555 1411
PLDX - 0 -5 -13 15 13 -8 -6 -I -15 9 -13 -3 -13 -16 -17 -15 -30 4 12 15 31 30 I1 I
Code - sVSV tvsV ~s~s VVVV VVVV sVsV ~VSV ~VsV ss~s VVVV gv~v sVgV ~ ~¢s $~s~ asia sVaV sV~V ssss VVVV VVVV ~¥tV

1397 9,17

1988

High - 1633 1641 1636 1726 1719 1679 1710 " 1603 1579 1633 1435 1694 1?58 1618 1441 1408 1996 1809 1155 1237 1475 1865 1687 1618
Lo~ - 1249 1044 1025 1315 961 1139 1187 1120 1093 1366 988 1003 1441 1383 1139 1134 770 ??0 894 959 1054 1308 1129 1255
Average - 1474 12?6 1344 1563 1103 1369 1404 1254 1421 1387 1125 1497 1540 1480 1259 1307 099 1031 1004 1088 1265 1028 1443 1336
P50% - 12 -3 2 18 -9 4 13 -5 8 5 -15 13 17 L3 -5 -3 -33 -32 -34 -18 -4 83 9 5
Code - sVSV sV~V ~P~V VVVV VYYV VVVV VVVV ~Y~V VVVV sVSV tVtV VYVV SsSs tV~V sS~ sV~V ~VSV tVSV sV~P ~V~V VVVV VVVV ~V~V

1321

1865



Table 6

"H" Windbox/Bumer Distribution

100% Open Damper Position
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"H" Windbox/Burner Distribution

100% Open Damper Position
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"H" Windbox/Bumer Distribution

100% Open Damper Position
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"H" Windbox/Burner Distribution

100% Open Damper Position
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"H" Windbox/Bumer Distribution

100% Open Damper Position
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A[~ U[LT~[BUT[ON ANAL¥S[U
~H~ N[NHBOX AIR B[$~R[BU?[OH ANALYSIS - I00% UANPER

TABLg 8

Average Velocity For All Burners : 5753,7
Razizua High Flo~ Heviat£on : 7,03
Hiniaua 6or ~low Beviation : -?,48
Total Plow Bevi~tion : 14.45

?r[~ger Level

Blocked Plow **st* lO
Vortex Action VVVVV 20
Blocked Flow A Vortex Action *V,V*

Test Point Velocities IFeet/Ninute)
Burner    %     Velocitp

Test Point Ideg) 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345 Average Deviation Peak

Bigh - 5761 7142 7045 7290 7816 6573 7720 7414 6550 7465 7315 5803 6124 6301 6301 6504 8368 5044 4858 5782 7118 7191 ?142 6481 7720
Lov      5198 5335 5?82 5951 563? 4895 5140 5295 5256 5699 5335 3158 3184 576t 4694 4839 4312 43?9 3251 3768 500? 8312 6103 4448
A~er~ge 5482 6371 6369 6677 6290 5359 7069 5880 6051 7078 5877 3658 5423 609? 520} 6006 4963 }?26 3995 4968 6383 6841 6515 5075 5?65
i~LD% - -5 II I0 16 9 -7 23 2 5 23 2 -37 -5 6 oi0 } -14 -18 -31 -14 II 19 13 -12
~ode - **** VVVV VVVV *V*V VVVV VVVV **** VVVV Vvvv *V*V *V*V **** ~V*V *V*V sVSV **** *V*V *V*V VVVV

BURNER H3

BURNEB R4

BO~NEN H5

BURNER R6

~igh -
Low -
A~er~le
P~U% -
C~de.

5994 6103 6124 6180 6877 6828 6550 6735 5474 6081 6081 6146 5830 5836 6436 6527 6596 5555 5236 6146 7021 ?093 8801 6853
}969 5354 5315 4913 5159 5845 5140 421H 3144 3211 4033 4113 4113 3545 3088 3829 4017 4179 4295 4587 5354 4623 4687 4839
5412 5753 5?88 53?9 0322 62}5 5809 5408 406~ 5323 4490 5822 4712 4201 5~51 4529 5629 4622 4861 5653 5994 5497 6183 5273

I 8 8 l 18 17 {0 l -24 0 -16 5 -12 -21 4 -15 5 -14 -9 6 12 3 15 -I
**** **** **** *v*v vvvv VVVVvvvv *v*v *v*v *v*v *V*V *v*v *v*v VVVVvvvv vvvv *v*v **** *V*V VVVV vvvv VVVVVVVV

5348    -7,05

7093

L~ -
Average
PLD% -
O~de -

High

A~era~e

C,~de

High -
Low -
A~,erage
PLD% -
Code -

High -
Low -
A~erafe
PLD~ -
CGde -

5121 5866 ?465 6925 6550 7414 7440 7216 7720 7884 7465 7118 6806 7069 6978 6642 7772 ?903 6481 5535 5535 68?7 6596 5761
4448 4605 5159 4712 4969 5719 5026 5657 5887 4396 4676 g256 4913 4950 5394 5657 6323 5?88 3?83 4895 4517 4482 4623 4318
4833 5218 6828 5405 5874 B?B7 6063 6418 7166 5458 6841 5623 5414 6136 0~15 6246 7188 6354 4584 5197 4997 60~7 5887 5005

-19 -12 15 -9 -I 14 2 8 21 -8 18 12 -8 4 6 6 21 ? -23 -12 -16 2 -11 -15
**** *V*V VVVV *V*V *V*V VVVV VVVV VVVV VVVV VVVV VVVV *V*V *V*V *V*V **** VVVV *V*V *V*V **** *VSV *V*V *V*V

7069 6436 7045 6800 7021 7315 7210 7191 7669 6842 7955 ?929 6481 5909 6124 5?82 7315 7746 7?20 5930 7414 7566 7465 6665
5494 4803 5575 3953 4465 5824 5678 5514 5657 4839 5238 5414 3969 4195 4448 4414 4535 5434 4431 4345 6555 6?35 4712 4712
6185 5494 6571 4811 62?8 6795 6520 6342 6686 5335 7441 6438 4539 5110 5231 5119 6043 6940 5255 5537 6953 7179 5380 5974

3 -B 9 -20 5 13 9 4 II -ii 24 7 -24 -15 -13 -15 I 16 -12 -8 16 20 -I0 8
*VtV *V*V *V*V *V*V *V*V VVVV VVVV VVVV VVVV *V~V VVVV VVVV *V*V *V*V *V*V *V*V VVVV VVVV VVVV *V*V VVVV VVVV *V*V

5761 5575 7045 7216 7490 7515 7465 6877 6301 6168 5909 6853 5887 7118 7982 7850 7216 7982 7876 6997 8061 7817 6853 6712
4988 4988 5236 4839 5276 8812 688} 5761 5063 5159 4414 4600 4379 4396 5845 4517 4839 6759 8178 5374 8673 6279 5930 5335
5359 5306 6175 5407 6551 7078 6337 6186 5943 5561 4866 5581 4878 6831 7604 5363 6609 7526 6070 6536 7563 6778 6486 5805

-13 -14 0 -12 B 15 3 0 -3 -I0 -21 -9 -21 I 83 -13 ? 88 -I 6 23 lO 5 -6
**** **** *V*V *V*V VVVV VVVV $*** **** **** *V*V *V*V *V*V *V*V VVVV VVVV tV*V VVVV tV*V ****

5082 5178 7118 7364 7118 8948 5434 5140 6596 6596 5699 6037 6059 4212 8712 6650 8758 6806 5824 8550 6759 6642 8069 5159
3389 3417 4552 4003 4988 4894 3445 4017 4278 4969 3814 4001 3319 3347 3063 4803 5198 5276 48?6 52?6 5678 5454 4876 4379
3877 }632 6384 5406 6670 54}8 4033 }476 6067 5315 }325 5660 4084 3822 6059 5783 6052 598? 5370 5905 6357 5944 5887 4915

-27 -13 20 i 25 2 -24 -16 14 0 -19 8 -83 -28 14 8 14 12 i II 19 12 -I -8
*V*V *V*V VVVV VVVV VVVV VVVV *V*V *VSV *V*V *V*V *V*T *V*V *V*V *V*V VVVV *V*V VVVV VVVV **** **** **** ****

5922

6002     4,31

6158 7,03

5327    -?,42

7903

2,93

7055

8061

7364



Table 6 Graphics

H Windbox- Dampers 100% Open

Velocity Potential Profile

Topographic Diagram

Velocity Profile
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H WINDBOX TOPOGRAPHICAL DIAGRAM
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